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Major link in the flood- 


control system on lower DRIVING 3,700 RAYMOND 


RIVER 


Mississippi River is the vane . 
ahr PRECAST PILES FOR BE) LEFT: No.1 rig about 104 


4.200-foo Morganz: , ; rps | 
foot I< 5 ;' he one of first piles. This l ‘ol 


Floodway Control Struc- MORGANZA FLOODWAY ne pilaliinn, destaned be 


» A? > > . ; 
ture. 42 miles northwest of mond especially for this pra 


Baton Rouge, I a. Its 125 CONTROL eee i is probably world’s talle st+ 


bays will have diversion leads 136 feet high. 


capacity of 600,000 sec.-ft into spillway at flood stages. 
For the foundations Raymond is casting and driv ing 3,734 precast rein- 
forced concrete piles, in lengths of 80 to 120 feet. 95 percent are being 


driven on 2-on-1 batter. 


Preparations for this gigantic project included construction of a pile 
casting yard 1,000 feet long, traversed by 135-foot gantry crane—and 


INQUIRIES 
ON LARGE ORS 


building two of world’s tallest piledrivers with 136-foot leads. PROJECTS Af 


CORDIALLY 


Raymond's performance on Morganza project is ample evidence of its 
ability to solve unusual problems efficiently and economically. 


Desien and Construction under Supervision of 
Col. Charles E. Holle. U.S.A. District Engineer. 
Vew Orleans District, Corps of Engineers, 
Department of the Army 


RAYMOND 


CONCRETE PILE COMPANY 


140 Cedar Street, New York 6, N.Y 
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recognized type of foundation construction—concrete, composite, precast 


underpinning, construction involving shore protection 
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THE SCOPE OF RAYMOND'S 4CTN ITIES includes, in addition to borings for soil investigation, every 


steel, pipe and wood piles. Also caissons, 


shipbuilding facilities, harbor and river improvements, and 


‘in diameter by Centriline Corp., a Raymond subsidiary. 


cement-mortar lining of water, oil and gas pipelines 4” to 144” in 
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horter from tool-top to handle, Gardner-Denver 





Model B67 — 
63 Ibs. 7 . 
Paving Breakers are easier to hold! Your men move 






about the job faster and safer, too — thanks to the 






exclusive Gardner-Denver safety latch that works 






like the safety on a gun. 











And here are some of the quality extras that 






Model B37 — \ ) 
9 
38 Ibs. make these breakers powerful “busters” on your 





demolition jobs: 










Automatic short throw valve — virtually un- 





Model B87 — affected by wear. 
81 Ibs. — 
Shooting Non-freezing exhaust — maintains top effi- 






driver head 
also available. 






ciency on cold, damp days. 






Renewable chuck liner — protects both tool 













Integral oil reservoir — insures proper lubri- 


Hew Semp Pump Dependability cation to all working parts. 
The VP4 Sump Pump is designed 
on a new principle of Top- 
Suction — won't bury itself in a 
muddy sump. Top-Suction also 
pulls gritty water away from the 
shaft seal — protects the seal, 
shaft and motor from wear — 
sharply reduces maintenance. 
“One-shot" lubrication oils entire 
pump for 24 hours of service. 


and breaker against loose-fitting shank. 


SINCE 1859 


GARDNER-DENVER 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd., Toronto, Ontario 


THE QUALITY LEADER IN COMPRESSORS, PUMPS AND ROCK DRILLS 
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in city streets lay pipe 


Known strength factors! Proved resistance 
to corrosion! These are your only safe and 
sure guides to long life and low mainte- 
nance expense of water, gas and sewer 
mains laid under costly modern pave- 
ments. The four strength factors that pipe 
must have to survive traffic shocks, heavy 
external loads, beam stresses and severe 
working pressures are listed on the page 
opposite. No pipe that is deficient in any 


2 


of these strength factors should ever be 
laid in paved streets of cities, towns and 
villages. Cast iron water and gas mains, 
laid over a century ago, are serving in 
the streets of 30 or more cities in North | 
America. These attested service records | 
prove that cast iron pipe not only assures | 
you of effective resistance to corrosion 
but all the strength factors of long life and 
economy, as well. 
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oRENGTH 


No pipe that is deficient in any of 
the following strength factors should 
ever be laid under paved streets. 


CRUSHING STRENGTH 


The ability of cast iron pipe to withstand external loads imposed by 
heavy fill and unusual traffic loads is proved by the Ring Compression 
Test. Standard 6-inch cast iron pipe withstands a crushing weight of 
more than 14,000 lbs. per foot. 


BEAM STRENGTH 


When cast iron pipe is subjected to beam stress caused by soil settle- 
ment, or disturbance of soil by other utilities, or resting on an obstruc- 
tion, tests prove that standard 6-inch cast iron pipe in 10-foot span 
sustains a load of 15,000 lbs. 


SHOCK STRENGTH 


The toughness of cast iron pipe which enables it to withstand impact 
and traffic shocks, as well as the hazards in handling, is demonstrated 
by the Impact Test. While under hydrostatic pressure and the heavy 
blows from a 50 pound hammer, standard 6-inch cast iron pipe does not 
crack until the hammer is dropped 6 times on the same spot from pro- 
gressively increased heights of 6 inches. 


BURSTING STRENGTH 





In full length bursting tests standard 6-inch cast iron pipe withstands 
more than 2500 lbs. per square inch internal hydrostatic pressure, 
which proves ample ability to resist water-hammer or unusual working 


pressures. 





ds | CAST IRON PIPE RESEARCH ASSOCIATION, THOS. F. WOLFE, MANAGING DIRECTOR, 122 SO. MICHIGAN AVE., CHICAGO 3. 
recor 


assures | 
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rairies into projects. 


BAREFOOT EASE on a hot summer dayin Memphis, Tennessee! 
This TD-24 and another big red International belonging to the 
G. & Z. Construction Company do all the grading and improvement 
work on a new Memphis housing project. 








Contractors tighten up the time cycles 
with International's “Big Red’’ champ 


When the champ “goes domestic” and the world’s most 
powerful crawler turns to housing projects, towns take shape 
while you watch. 

When the TD-24 lets loose its power and speed to grade a 
road, fill a swamp, or doze off home sites on hillsides—the 
work gets done almost before you can say “Where's the 
concrete?” 

Here’s what’s behind it—here are the facts that make the 
big red International TD-24 the champ of the time cycle: 








@ 148 maximum drawbar horsepower—more than 
any other crawler. 

@ Eight forward speeds, eight reverse. 

@ Speeds up to 7.8 mph in either direction. 

@ Synchromesh transmission—you shift “on-the-go.” 

@ Exclusive International push-button, all-weather 
starting. 


@ Planet Power steering—with finger-tip control for 
pivot turns, feathered turns, turns with power on 
both tracks plus instant shift up or down one gear 
without declutching. 


@ Reserve torque overcomes overloads, increases 
drawbar pull for bigger scraper and bulidozer loads. 


Contractors, operators, men who know performance are pass- 
ing the word around. They’re telling each other how the 
TD-24 does more work more easily, in less time, than any 
other crawler on the market. 

Ask your International Industrial Distributor for the whole 
story. Find out about his service facilities, his trained 
mechanics and expert parts men, who are on the job to 
keep your International power on the job, now when you 
need it most. Once you get the low-down, you'll be a TD-24 
man from then on in. 

international Harvester Company, Chicago 1, Illinois 
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AERO RUSHES MAPS FOR 
AMERICA’S LARGEST DEFENSE 





Mappinc Piane flew 200,000 acres in less than 2 weeks. 
Pilot-photographer team plans work before take-off. 





INSTRUMENTS are used in com- 


PRECISE STEREOPLOTTING 
piling contour maps, on a round-the-clock schedule. 


M serine for America’s largest defense plant —the 
AEC facility to be built in South Carolina—is already 
months ahead of the time required for ground surveys! 


First photo-mapping flights over the 200,000-acre tract 
were made early in January. Fifteen days later, AERO 
delivered maps for the top priority 1,000-acre area. 
Working round-the-clock map compilation schedules, it 
will deliver maps for the entire area within five months. 


Aero is doing this huge rush job because it has the 
equipment and trained personnel to deliver the maps 
with speed, accuracy and economy. AERO’s record of 
furnishing detailed, dependable maps for such projects 
as the big Oak Ridge area and numerous war production 
facilities during World War II, make it a natural selec- 
tion for this and other essential mapping today. 


Frecp-Survey Parties establish ground control for air survey. 
Radio transceivers facilitate communication between crews. 




























Rich «nN Deraw and reliable in topographic data, the 
aerial contour maps will be used for design and construction. 


AERO also speeds mapping at low cost and high accuracy 
for new plants and industrial developments, city plan- 
ning, highways and railroads, oil and mining explora- 
tion, or any project covering large areas. For more 
information write AERO today. 


AERO 


SERVICE CORPORATION 
236 E COURTLAND ST, PHILA. 20, PA. 










Oldest Flying Corporation in the World 











TOPOGRAPHIC MAPS « PLANIMETRIC MAPS « PRECISE AERIAL MOSAICS ¢ AIRBORNE MAGNETOMETER SURVEYS © RELIEF MODELS * COLOR PHOTOGRAPHY 
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How to Make Your CATERPILLAR-HYSTER 
Equipment Last More Years 








Puc yourself in the hands of your Caterpillar Trac- 





tor Company dealer. He can keep your tractor and 
tractor tools running better at lower cost. He has 


factory trained mechanics who know Caterpillar 





and Hyster equipment. He backs up skilled mechan- 





Gf E NS ; 
P—_ (\ ical knowledge with an efficient parts department. 
er >) a ES \ - 
ee ee ey i 


LOGGING ARCHES and SULKIES® ‘ , they are, we suggest that you rely upon your dealer 






Service is bis business. And the times being what 


¥ 






to keep your Caterpillar tractor and Hyster tractor 


tools working at full capacity longer. 


HYSTER COMPANY 





HYSTAWAY® 
EXCAVATOR-CRANES 2999 N.E. CLACKAMAS STREET, PORTLAND 8, OREGON 


1899 NORTH ADAMS STREET, PEORIA 1, ILLINOIS 
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MAKE 
YOUR OLD 
PIPE LINE 
PERFORM 
LIKE NEW... 














Old pipe reconditioned 
by cement mortar lining. 





FOR WATER, GAS AND 
OIL PIPE LINES OF 
4” DIA. AND UP 


Patented Cement Mortar Lining Processes 
Recondition Lines in Place 


Are you encountering leaks, reduced flow capacity or other pipe 
line troubles due to failure in service of an old pipe line? 


seccntnouing,  sorendiunaning. If so, reconditioning by the famous TATE and CENTRILINE 
processes can solve your problems quickly, efficiently and eco- 





* Restore flow coefficients. nomically. 
These processes use patented equipment that thoroughly removes 
etesvent testnns all cuberculation and incrustation and applies a smooth, continuous 
, cement mortar lining of proper thickness. All the work is done 
* Protect against corrosion. with the pipe line in place and with only momentary interruption 
of service to install by-pass lines. 


*Reduce pumping costs. 


* Protect against discoloration 

and contamination. The thoroughly reconditioned pipe gives practically new and 
permanent pipe line performance at much less than new pipe line 
costs. Write for complete details today. 





PIPE LININGS. Inc. 


A subsidiary of 
AMERICAN PIPE AND CONSTRUCTION CO. 
P. O. Box 3428, Terminal Annex, Los Angeles 54, California 
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Make First Pavements Last 
| with American Welded Wire Fabric 





HE two streets illustrated here were 

paved with concrete, reinforced with 
American Welded Wire Fabric, in 1923 
and 1924 respectively. They are still, as 
you can see, in first class condition. 


This sort of service record has won gen- 
eral preference for American Welded Wire 
Fabric among highway commissions, engi- 
neers and contractors. They have specified 
this outstanding reinforcement for hun- 
dreds of thousands of miles of fine modern 
multi-lane highways, busy traffic arteries 
and city streets all over the country. 

U-S’S American Welded Wire Fabric has 
definite structural superiority to other 
forms of concrete reinforcement. It dis- 
tributes the strength of steel evenly 
throughout the concrete, fortifies the slabs 























ane against all-directional stresses, provides 

’ PARRIS AVENUE PAVEMENT CROSS SECTION positive control of any cracking that may 

occur and, because of its welded intersec- 

THESE PAVEMENTS were laid on 43rd Street in the month of June, 1924, tions of small high strength steel members 

and on Parris Avenue, both in Indianapolis, Indiana, in the month of October, closely spaced, forms a secure bond with 
1923. The unretouched photos show that both are still in first class condition the concrete. 


| in the year 1950. The diagrams show details of construction, which, except for 
' variations in width and thickness, are the same as those used in the latest 
, interurban highways and city streets. 


When next you consider paving, be sure 
you are fully informed upon the superior 
riding qualities, safety and durability of 
concrete, reinforced with American Welded 
Wire Fabric. And remember, on a cost per 

















ad year basis it is the most economical pave- 
ment for streets and highways. 

- Many standard designs and sizes of 
American Welded Wire Fabric are now 
readily available from jobbers’ and deal- 

E ers’ stocks, supplemented by prompt mill 

)- shipments to identified projects. Our tech- 
nical staff will be glad to consult with you 

- regarding your individual requirements. 

. Literature which contains valuable infor- 

- mation is yours for the asking. Just drop 

. a line to our nearest sales office. 

d AMERICAN STEEL & WIRE COMPANY 

GENERAL OFFICES: CLEVELAND, OHIO 
e z . COLUMBIA STEEL COMPANY, SAN FRANCISCO 
- - PACIFIC COAST DISTRIBUTORS 
* ee ee ' TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
43rd STREET PAVEMENT CROSS SECTION SOUTHERN DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Ciety concrie paving fob weeds 
AMERICAN WELDED WIRE FABRIC 
heinfgecemene 
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“Next time you're afraid that errors may be 
piling up along your line, call on the north 
star to set you straight,” suggests William E. 
Weigle, City Engineer of York, Pennsylvania. 
“Every surveyor knows the value of Polaris, 
but too few of us actually use it.” 

“A few years ago, we were hounded by tax- 
payers, trying to find their property’s relation 
to the city boundary. The line was last run in 
1888, and large areas had been annexed to 
York since that time. Confusion was mounting, 
so a precise survey seemed the only answer. 
“We found only four stones surviving from 
the old survey, and had to start practically 
from scratch. The line proved to be 11.4 miles 
long with 77 changes of direction. Obstacles- 
natural and man-made—faced us all along the 
way, so we feared that error might be creeping 
into the work. But, by taking observations on 
Polaris, we saved ourselves considerable grief. 
“Wanting to use the star at elongation—to 
take advantage of the 20 minutes when total 
changes in azimuth is only six seconds—we 
checked our Gurley Ephemeris; and made the 
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in below- 


midnight, 
This result was carried to 
another point about two and one-half miles 
distant in longitude, where a second observa- 
tion was made. Allowing for convergence of 
meridians, we found the bearings did not 
agree. Checking computations pinned down 


first observation after 
freezing weather. 


the error...saved carrying it around the city. 

“In all, we made five observations—the last, 
fortunately, on a much warmer evening in 
spring. Through these observations—and good 
instrument work—the survey was closed with- 
out any angular error.” 


Two Jobs—A Gurley on Each 


Bill Weigle works five and a half days a week 
at his job in York City Hall. In spare time, he 
continues a private civil engineering practice 
in which two sons, Robert and Donald, will 
join him after graduation from the Rensselaer 
Polytechnic Institute. 

On both the city job and in private work, 
Weigle uses Model 132-R Gurley Transits—one, 
a “minute gun”; the other, “20 seconds.” Weigle 
says, “The two dependables — the north star 
and a Gurley Transit—make a team any engi- 
neer can count on for his most accurate work.” 

Take a tip from Bill Weigle. Investigate 
versatile Gurley Transits. For complete de- 
tails, write for Bulletin 50. 




























































































































w. & \. E. GURLEY, 518 FULTON STREET, TROY, N. Y. 


Surveying and Engineering Instruments, Hydraulic Engineering Instruments, Standard 
Precision Weights and Measures, Paper and Textile Testing Instruments, Reticle 














Making Facilities, Aeronautical Navigating Instruments, Meteorological Instruments 
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"These “Caterpillar” earthmoving machines, 
working on the runway of the Davison airstrip at 
Ft. Belvoir, Va., show at a glance where a lot of 
“Cat” equipment is going these days. And that’s 
how it’s got to be. 

Defense Rated Orders get first call as America’s 
military establishment prepares for what may 
come. The urgent build-up of our power has meant 
drafting machines as well as men. An ever-increas- 
ing flow of “Caterpillar’’ equipment and parts is 
going to the support of America’s fighting men 
and to defense projects. 

This means that there already exists a scarcity 
of “Cat” equipment and engines for civilian use. So 
it is to your advantage to make the machines you 





now have Jast. You can keep them on the job longer 
by doing these things: 


1 Follow sound and recommended operation and mainte- 
nance procedures to the letter. Read and reread your 
Operator’s Instruction Book. 


2 Make full use of your “Caterpillar” dealer’s facilities for 
servicing and rebuilding machine parts. 


3 Anticipate future parts needs, then contact your dealer 
and let him help. But don’t buy or order parts you don’t 
actually need. 


Caterpillar Tractor Co. will do everything pos- 
sible to maintain every ‘Caterpillar’? machine in 
the field, to provide new machines as fast as possi- 
ble, and to allocate them as fairly as possible. 


CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 


CATERPILLAR 


DIESEL ENGINES - TRACTORS - MOTOR GRADERS - EARTHMOVING EQUIPMENT 








“PAL, YOU AND | HAVE 
BEEN BUDDIES ALL MY 





Down through the years 
with a K&E Slide Rule 


Although K&E Slide Rules are the oldest slide rules 
made in America, there are no whiskers on ’em—except 
cat’s whiskers (I mean, symbolizing precision). 

If you are an old engineer, you probably regard your 
K&E Slide Rule as a priceless Stradivarius. You are 
probably figuring on passing it down to your grand- 
children. 

If you are a beginner, the sooner you attach your- 
self to an immortal K&E rule, the better. 

K&E Slide Rules have become accepted symbols of 
the engineering profession. If a photographer, illus- 
trator or cartoonist wants to indicate that his hero is a 
top-flight engineer, he puts a K&E Slide Rule in his 
hand or in the immediate environment. 


12 


Ask anybody what he knows about Keuffel & Esser, 
and he first starts rhapsodizing about slide rules. Slide 


rules and K&E are synonymous. 


And they’re both almost as long lasting as the 
pyramids! 

Keuffel & Esser have been around since 1867 and 
they completed their first batch of slide rules in 1891. 

It is not uncommon to hear of a K&E rule which has 
been in service for over 50 years. 

I used to think a slide rule was a slide rule—just as 
a yard stick is a yard stick—but there is a sensational 
variety of em in the K&E line—from the simple Mann- 
heim to the more complicated brethren, such as the 
Log Log Duplex Trig and Decitrig and the Log Log 
Duplex Vector*. 

Also, there are several sizes from the handy pocket 
rules, to the more common 10-inch, up to the 20-inch 
longfellows. 

There’s no point to hitching up for life with a “second 
best” slide rule when you can play a Keuffel & Esser. 

* Trade Marks ® 
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“PARAGON, eh..... 
has it a pedigree?” 


Yes,sir, there’s a long pedigree to every K&E 
PARAGON* Surveying Instrument. 

When you buy surveying instruments, you’re not 
buying toothpicks or neckties. You’re buying accuracy 
and endurance for a lifetime. Aud you’re spending 
real money. 

You want to know about the optics, the accuracy, 
the metals used, the wear on moving parts, the per- 
manency of adjustment, the resistance to dust and 
moisture, the workmanship—and many other things. 

These questions are all pretty well answered in 
Keuffel & Esser’s 83-year-old reputation for making 
mighty good things for engineers and draftsmen. For 
83 years, K&E equipment and materials have been 
partners in nearly every engineering project of any 
size anywhere. So, that’s why I say: buy K&E 
PARAGON Surveying Instruments. 
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What do you want to graph—Grandma’s health or 
variations in the price of spinach—polar coordinates 


or the surface tension of prunes? 


K&E have a graph 


Send for form for almost any- 
this SS a thing. Ask your K&E 
free ~ hee. distributor .or the fac- 
book : tory for a catalog of 
their 300 forms, or if 
you need one they 
don’t have, maybe 


they'll make up one 
for you, tailor-made. 

They have graph sheets for plotting scientific data 
—square or rectangular section, logarithmic, recipro- 
cal, electrical, and such. And forms for sketching and 
drawing, whether mechanical and architectural or for 
surveying and mapping. Also, business and financial 
graph forms—time series, data 













sheets and percentage. Their 
forms are on high quality 
tough drawing paper and 
on top quality tracing 
papers (including the 
famous ALBANENE"’). 
Don’t grope— graph 
...ona K&E form. 


*Trade Mark@ 
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Economy mixed-flow pumps, 
each 28,000 G.P.M., 35-ft. 
TOH, 575 RPM, for condenser 
circulation in Georgia public 
utilities plant. 















You can deliver more water, 
fresh, contaminated or sea, at 
lower over-all cost, with Economy 
mixed-flow pumps than with any 
other type efficient pumping 
equipment! Compact and simple, 
they are designed for large 
capacity, low head requirements. 

Impellers, close to the pump in- 
let to keep submergence to a mini- 
mum, are carefully designed to pro- 
duce the proper capacities, and for 
efficient operation during all load 
requirements. Bearings are gen- 
erally of the water-lubricated rub- 
ber type. 

Well suited to any large capacity, 
low head job, Economy mixed-flow 
pumps are especially well adapted to 
condenser circulation. “Pull-out” 
types are also available, permitting 
removal of all operating parts with- 
out disturbing pipe connections. 

Standard sizes range from 1000 
to 100,000 G.P.M.; specials to 
200,000 G.P.M. For details and cata- 
log No. G-349, write Dept. BK-5. 





* 
\ 
Seee% 





When it's pumps, think of Economy 
Centrifugal, axial and mixed-flow pumps for all applications. 


Economy Pumps,Inc, @ 
DIVISION OF HAMILTON-THOMAS CORP. HAMILTON, OHIO 
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HOW INFILCO EQUIPMENT 
HELPED CLEAR LAKE, IOWA 
MEET ITS WATER PROBLEM 


l 
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; Aaa 
ENGINEERS: STANLEY ENGINEERING COMPANY, MUSCATINE, IOWA 


Varving Raw Water Characteristics And 
Summer Population Increases were pisgving 


the City of Clear Lake, lowa. Located on one of Iowa's outstand- 
ing blue-water lakes, the city’s permanent population of 4,000 
increased each summer to about 10,000. This taxed the water 
plant's capacity until it was operating on a direct pumping basis. 
Unpleasant, heavy tastes and odors of algae origin were noted 
during the summer. Then, occasional high winds would raise the 
normal turbidity of the lake from 25 ppm to 500 ppm or more. 


A 1 mgd ACCELATOR® and other Infilco equipment such as dry 
chemical feeders, aerators, filters, and control devices solved 
Clear Lake’s water problems. The new plant is sufficiently flexible 
to meet peak demands with reserve capacity. It gives Clear Lake 
residents crystal clear water that is free of odor or taste every day 
of every season. 

Clear Lake is but one of hundreds of cities being served efficiently 
and economically by INFILCO Water Conditioning Equipment. 
Investigate how Infilco can serve you, too—whether it be mod- 
ernization of an existing plant or the equipment for a new one. 
Write our executive offices in Tucson or call in the nearest 
Infilco Field Engineer. There’s no obligation, of course. 


SERVING MUNICIPALITIES WITH WATER CONDITIONING EQUIPMENT THAT'S 


4 a] e * iL. ¢ © 3 | ¢. ® BETTER WATER CONDITIONING ® 


AND WASTE TREATMENT SINCE 
; TUCSON, ARIZONA 1894 


WITH OFFICES IN PRINCIPAL CITIES 





WORLD'S LEADING MANUFACTURERS OF WATER CONDITIONING AND WASTE TREATING EQUIPMENT 
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Quebec's famous Citadel, over 330 feet above the St. Lawrence, as it looked 1UU years ago 


Romantic Quebec has a cast iron gas main in service 
that was installed over a century ago. Reminiscent 

of those days are the horse-drawn vehicles for nostalgic 
tourists. Now, how could the gas engineers have 
foreseen the advent of trailer-trucks and giant buses, 
and the resultant traffic-shock?... That sewers and 
conduits for utility services would ultimately share 
the underground at risk of soil disturbances? Yet that 
gallant old cast iron main has had the necessary 
shock-strength and beam strength. Effective resistance 
to corrosion, as well as strength, are must factors 

of long life in pipe to be laid under city streets. 

This is shown by the fact that cast iron 

water and gas mains, laid over 100 years ago, 

are still serving in the streets of more than 

30 cities in the United States and Canada. 

United States Pipe and Foundry Co., 

General Offices, Burlington, N. J. 

Plants and Sales Offices Throughout the U.S. A. 
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Carrying cement mix along this indoor conveyor system is a crucial step 

in construction of the dam. Sturdy G-E 100-hp motor drives the belt. 


in shakers at screening 





Aggregate under 6 inches is separated 
plant. A G-E 5-hp motor drives shakers. Plant is completely automatic. 








This Marcy rod mill, used in the gravel-crushing 
operation at the screening plant, is driven by a 


ae 
G-E 200-hp motor (right center). The motor is 





Aggregate tor parcning plant at Hungry Horse Dam is carried 1600 feet up the canyon well by protected against heavy dust. 


conveyor, driven by reliable G-E 100-hp motors in wooden sheds at intervals of 250 to 300 feet. 


push-button aggregate processing at 700 tons /hr. 
Ask hum Today f 


e 
Whether you buy or build construction equipment, your 
G-E representative can show you how to do a better job 
—at lower cost—by complete electrification. Write him 


now, and he'll call on you at your convenience. 








6e0 


General-Shea-Morrison, contractors for the Bureau of Reclama- 
tion’s Hungry Horse Dam, are going all-out with electric 
equipment. Best example is their aggregate plant with its 
network of interconnecting conveyors geared to process 700 
regate every hour. It’s one of the most modern 


tons of raw ag 

installations of ies kind in the country—strictly a push-button 
operation from raw aggregate handling to mixing. Only with 
modern electric drives can this world’s fourth largest dam be 


completed on schedule in 1952. 

As time goes on, contractors are discovering more and more 
that it pays to electrify. With co-ordinated use of G-E motors 
and control and G-E power-distribution systems, they're 

ration. 


getting safer, more flexible, and more efficient o 
Apparatus Department, General Electric Company, Schenectady 5, N.Y. 
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INCOR SAVES 15000 


— | ON FORMS ...SPEEDS COMPLETION 
OF MIAMI BEACH HOTEL 



















@ Of fire-safe, concrete-frame construction, Miami Beach's fine, 
new Sans Souci Hotel illustrates a principle which will come 
in handy in expediting defense structures of all kinds. 

For earlier occupancy, this well-handled project was con- 
creted throughout with ‘INCOR’ 24-HOUR CEMENT. Depend- 
able ‘Incor’ high early strength made it possible to maintain 
top-speed schedules with a single set of forms—saving two extra 
sets which would have been needed for equal speed with ordi- 
nary portland cement. 


Forms cost plenty, these days, and you will find that 





‘Incor’* savings run into real money—on this job, a tidy 
saving of $15,000. 

Well worth considering, for new factories, additions, 
warehouses and the like, needed in a hurry to expedite 


the defense program. *Reg. U. S. Pat. Off. 





SANS SOUCI HOTEL, Miami Beach 
Architect: ROY F. FRANCE, Miami Beach 
Engineers: RILEY & ROSS, Miami 





Mr 


alt 


| 


Contractor: TAYLOR CONSTRUCTION COMPANY, 


Miami 


‘Incor’ 24-Hour Cement supplied by: 
ALFRED DESTIN COMPANY, Miami Beach 


Se et ee 


LONE STAR CEMENT 
CORPORATION 


~ ‘ - a 
Offices: ALBANY + BETHLEHEM, PA. + BIRMINGHAM + BOSTON wih CARLCSTRONGTMRMEE | LONE STAR 
CHICAGO + DALLAS + HOUSTON + INDIANAPOLIS + JACKSON, MISS oem rm —— 


KANSAS CITY, MO. + NEWORLEANS + NEW YORK + NORFOLK 
RICHMOND + ROANOKE + ST. LOUIS + PHILADELPHIA + WASHINGTON, D.C 


LONE STAR CEMENT, WITH ITS SUBSIDIARIES, 1S ONE OF THE WORLD'S LARGEST 
CEMENT PRODUCERS: 17 MODERN MILLS, 125,000,000 SACKS ANNUAL CAPACITY LONE STAR CEMENTS COVER THE ENTIRE CONSTRUCTION FIELD 
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When you specify 
Your reinforcing bar fabricator now stocks bars that meet ASTM Specification 
A305 -50T. These bars have higher, more closely spaced lugs than older bars. 
They provide a greater bond between steel and concrete, reducing the size of 
tension cracks, and practically eliminating the need for hook anchorage. 
Some codes already permit greater bonding stresses and the elimination of 
hooks when A305 bars are used. Similar changes in the ACI Building Code are 
awaiting final approval. You'll find it pays to specify 
improved A305 reinforcing bars on your next job. . F 
When indicating the size, use the new number designa- Write for 
tion. A new bar chart covering these designations will FREE NEW 
be sent upon request. BAR CARD 
. 
CONCRETE REINFORCING STEEL INSTITUTE © 38 S. Dearborn St., Chicago 3 
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ONE OF first applications of pumped storage to increase peak capac- 
ity of hydro project in the United States was recently completed at 
Buchanan Dam, Tex., by installing 804-cis Worthington pump in ex- take. See sketches on following page. 





Pumped-storage hydro plant in Texas 


G. E. SCHMITT, Assistant General Manager and Chief Engineer, 
Lower Colorado River Authority, Austin, Tex. 


THE AUTHORITY with which the author is connected 
is charged with the responsibility for controlling 
devastating floods; storing and distributing water for 
irrigation and power; developing, generating, dis- 
tributing and selling hydroelectric and steam power 
in Texas; and preventing soil erosion and developing 
forests on the watershed of the river. Facilities for these 
purposes have been constructed without tax money or 
direct appropriations by the state. Since 1934 more 
than 3,000,000 acre-ft of storage has been provided, 
and six hydro plants and one steam plant have been 
connected up by 1,050 miles of transmission lines to 
serve 33 cities and 11 rural electric cooperatives, 
which in turn serve 250 smaller communities, totaling 
750,000 people in all. The Authority sells more than 
50 percent of its capacity to interconnected, steam-op- 
erated electric systems for peaking and emergency 
service. 

Since September 1950, a motor-driven pump of 804- 
cfs capacity, installed in the powerhouse at Buchanan 
Dam, has been using cheap off-peak steam power to 
pump water back into Lake Buchanan against heads 
up to 120 ft. Water is pumped at night and during 
week-ends, to be released through the turbines during 
periods of peak demand. The economics of the Bu- 
chanan Dam pumped-storage development, one of the 
first in the country, the selection of the machinery and 
some of the construction problems here discussed, 
were first described by Mr. Schmitt before the Power 
Division session presided over by Milton G. Salzman, 
M. ASCE, and held during the ASCE Houston Con- 


vention. 
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tension to existing hydro plant. 
from reservoir (Inks Lake) whose headwater backs up to pump in- 
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It pumps against head of 120 ft 


WHEN the study was made that re- 
sulted in the installation of a pumped- 
storage unit at Buchanan Dam, the 
Lower Colorado River Authority was 
operating hydro plants with installed 
capabilities totaling 150,000 kw plus 
a steam plant of 60,000-kw capacity. 
Nearly half of this 210,000 kw was 
being used to supply normal load 
requirements at 50 to 60-percent load 
factor. The remaining capability 
was used to furnish peaking and 
standby capacity to interconnected 
customers. 

A detailed study, including typical 
week-day and Sunday load curves 
covering a ten-year forecast, was 
made. The load-duration curves 
which were prepared verified the 
opinion that the additional capacity 
then required would be operated on 
the basis of a low annual load factor. 
This conclusion made the provision 
of more steam-plant capacity un- 
favorable as compared with more 
hydro capacity. 

Additional power was required be- 
fore the summer peak in 1950, but 
construction of a dam, powerhouse 
and supplementary facilities would 
have made it necessary to work on a 
very crowded schedule. The installa- 
tion of a third generating unit at 
Buchanan Dam was approved since 
provision had been made for the fu- 
ture installation of a third turbine 
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WHEN BUCHANAN DAM was built in 1936, two 12,500 kv hydro 
units were built into its powerhouse with provision for a third unit 
recently installed. Lower Colorado River Authority stores total of 
over 3,000,000 acre-ft of water for flood control and generates power 
to serve 750,000 people 


TO CONTROL turbulent Colorado River of Texas, Texas legislature 
created Lower Colorado River Authority as state agency in 1934. 
Major dams, reservoirs, power plants, transmission lines and other 
facilities of Authority are valued at $57,000,000. Interconnections 
with five adjoining systems facilitate power exchange. 
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and generator when this dam was 
built. The intake works had been 
constructed and a short piece of pen- 
stock 12 ft in diameter had been in- 
stalled. An extension to the existing 

werhouse and the installation of 

dgate, penstock, generator and 

werhouse equipment were the ma- 
jor items required to obtain the addi- 
tional power needed. 

A review of stream-flow records 
revealed that sufficient water would 
not be available during the dry cycles 
for three-unit operation under normal 
head at Buchanan. Further study 
ve conclusive evidence that the in- 
stallation of a pump capable of de- 
livering into Buchanan Lake during 
off-peak hours a sufficient amount of 
water to permit three-unit operation 
during the dry cycle was practicable 
and economically feasible. 

To make sure that Inks Lake Re- 
servoir, just below Buchanan Dam, 
had sufficient storage in the top 4 or 
5 ft to permit continuous operation 
of the pump over a week-end period 
without a prohibitive amount of tail- 
race excavation at Buchanan, the 
amount of water in Inks Lake was 
measured by operating the Inks Plant 
continuously during a period when the 
Buchanan Plant was shut down. 
From these data it was determined 
that 38 hours of proposed pumping 
would lower the level of Inks Lake 
by only 3 ft. 

Since there was the possibility of 
pumping more water in order to ob- 
tain firm energy at a higher load fac- 
tor for Buchanan’s units Nos. 1 and 2 
during dry poriods, it was decided to 
install a motor and pump separate 
from the third generator and turbine 
to obtain the highest efficiency pos- 
sible. 


Pumped Storage Operation 


During peak hours the Buchanan 
Plant is operated like any other hydro 
plant; that is, water released from 
Buchanan Lake passes through the 
turbines to generate the required 
power. This water flows into Inks 
Lake, where a part is used to operate 
the Inks Plant and the remainder 
takes the place of that previously re- 
moved by pumping. During off- 
peak hours, when steam energy is 
available, the pump is started in the 
following manner. 

The armature circuits of the gener- 
tor and motor are connected and full 
field applied to both units. The tur- 
bine gates are gradually opened, caus- 
ing the generator to come to syn- 
chronous speed. The motor is ac- 
celerated to normal speed by the 
synchronous torque developed. All 
this is done with the butterfly valve 
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REINFORCED CONCRETE north wall of 
powerhouse was broken through by impact 
of heavy iron ball suspended from crane so 
that addition for third generator and pump 
unit could be joined to existing structure. 


IN 64-FT extension to Buchanan Power- 
house (below) one 17,300-hp turbine and 
generator unit and separate 804-cis pump 
and motor were placed in operation in 1950. 
(A) Powerhouse extension; (B) two existing 
generators; (C) new turbine and generator, 
and new motor and pump; (D) penstock, 
12-ft dia, from pump; (E) motor-operated 
butterfly valve. 








MOTOR-OPERATED butterfly valve of 12-ft 
diameter, made by S. Morgan Smith & Co., 
is installed in pump discharge line to iso- 
late pump from penstock when unit No. 3 is 
operating. 


BRONZE pump impeller (below), made by 
Worthington Pump Co., is hand polished to 
obtain maximum efficiency. Diameter is 11 
ft 8 in. Efficiency reaches 89 percent when 
pumping 800 cfs against 120-ft head. 





NEW PENSTOCK enters powerhouse exten- 
sion at left (looking down) of two original 
penstocks. Inside building, new penstock 
divides and one branch goes to turbine No. 
3, the other to pump. 





VERTICAL-SHAFT turbine run- 
ner of Francis type, made by 
Baldwin Locomotive Works, de- 
velops 17,300 hp at 120-ft head in 


Buchanan Power Plant. Runner 
is 9 ft in diameter. 
(Vol. p. 253) 23 














TAILRACE of Buchanan Powerhouse had to be deepened 3 ft to bring headwaters 
of Inks Lake up to pump intake and to increase head on Buchanan generating units. 


closed. After the generator and 
motor are brought to synchronous 
speed, the two units are synchronized 
with the remainder of the system 
and load is applied to the motor by 
opening the butterfly valve. The 
generator is then shut down as the 
power requirements of the motor are 
supplied from steam generating 
sources 

Management's approval of the in- 
stallation of a third generating unit 
and a separate pumped-storage unit 
at Buchanan Dam power station was 
influenced by the following considera- 
tions: 


1. To supply short-duration addi 
tional peak power, the flexibility of hydro 
units gives them advantages over steam 
units. 


2. Because provisions for installation 
of a third generating unit were made at 
the time Buchanan Dam and powerhouse 
were built, the estimated installed cost 
of $115 per kw for the unit did not exceed 
the cost of equivalent steam generating 
capacity 
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3. An abundant supply of water from 
Inks Lake for pump operations was as- 
sured. 

4. On-peak energy is worth from two 
to three times as much as the off-peak 
energy that would be available for pump- 
ing. An abundant supply of off-peak 
energy was assured from the Authority's 
steam plant and from other steam plants 
in the interconnected system at a cost 
that would permit economical pumping 
of water. 

5. No appreciable increase in person- 
nel would be required to operate the ad- 
ditional facilities. 

6. Sufficient stream flow can be ex- 
pected during three years out of every 
ten to permit operation of three generat- 
ing units with curtailed pump operation. 

7. The third generating unit will per- 
mit utilization for power generation 
of flood waters that would otherwise be 
released through the flood gates. 


Major items of equipment included 
the following: 

Generator. 12,500 kva, vertical- 
shaft water-wheel generator capable 


of producing 14,000 kw at full head 
without exceeding the temperature 
limit. 


Turbine. 17,300-hp turbine at 
120-ft head, capable of producing in 
excess of 19,000 hp at full head; is 
of vertical-shaft, single-runner, Fran- 
cis type with plate-steel spiral cas- 
ing. 


Motor. 13,450-hp, 80-percent 
power factor leading, vertical two- 
bearing synchronous motor operat- 
ing at 164 rpm. Runaway speed in 
reverse is 210 rpm. Basis of com- 
parison of bids was an efficiency of 
96 percent. Each additional horse- 


power saved was evaluated at 
$92.50. 
Pump. Discharge capacity is not 





_ 


t 


less than 804 cfs when operating at | 


120-ft head and at an efficiency of 
not less than 88 percent; bronze 
impeller. 


Butterfly Valve. d-c motor oper- 
ated from station battery to close 
within 2 min in case of power failure. 
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Additions or extensions to existing 
facilities usually create more problems 
than the construction of a completely 
new project, and this was no excep- 
tion. Because of the length of time 
required to install the third generator 
and pump, the operation of the Bu- 
chanan Power Plant could not be dis- 
continued except for short periods of 
time when absolutely necessary. 


Tailrace Excavated 


Additional excavation of the Bu- 
chanan tailrace was necessary to assure 
an abundant supply of water for the 
pump as Inks Lake is lowered, and 
also to reduce the tailwater elevation 
at Buchanan during three-unit oper- 
ation. Since Buchanan Dam is lo- 
cated on solid granite, the excavation 
required skill and knowledge in the 
use of dynamite and other explosives. 
Pins were set up at various strategic 
locations in the powerhouse and near 
the buttresses of the dam to measure 
the vibrations caused by the explo- 
sives. 

Removal of the north wall of the 
original powerhouse was necessary so 
as to attach the addition to the build- 
ing. The wall had to be removed 
without damaging existing equipment 
or the part of the building that would 
remain. This wall was of reinforced 
concrete ranging in thickness from 12 
to 36 in. The use of hydraulic 
spreader jacks was not successful, 
and a large part of the wall had to be 
removed by suspending a large iron 
ball from a cable and allowing it to 
swing as a pendulum to break the 
concrete by impact. 

The headgate was shipped com- 
pletely assembled and weighed ap- 
proximately 18 tons. This gate was 
loaded on a pontoon barge, which the 
Authority had purchased a few years 
ago from Navy surplus, and trans- 
ported to the intake tower for installa- 
tion. The penstock, which was in- 
stalled in sections and welded, ter- 
minates in a Y at the powerhouse. 
One leg of the Y goes to the turbine 
of the third generator and the other 
goes to the pump through a butterfly 
valve in series. 

The coils for the stators of the gen- 
erator and motor were assembled in 
the field by the manufacturer. The 
turbine and pump were installed 
under the supervision of factory erec- 
tion engineers. 

A serious detailed study was made 
before a final decision was reached 
for the following reasons: 


1. It is one of the first major installa- 
tions of this type in the United States and 
extensive experience data were not avail- 
able. 
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2. The Authority is a public agency 
subject to public criticism if funds are not 
expended on a sound economic basis. 

3. The additional equipment had to be 
provided within a limited period at a 
reasonable installation and cperating cost. 

4. The Authority is not supported by 
either state or federal appropriations, but 
must pay operating costs out of revenues 
and must finance physical expansion 
through the sale of interest-bearing reve- 
nue bonds. 


The installation of the motor and 
pump unit separate from the genera- 
tor and turbine unit was the most 
economical and feasible arrangement 
for the Buchanan plant at the time 
the decision was made. Neglecting 
the loss in the penstock, the efficiency 
of the turbine and generator is 88.9 
percent and that of the pump and 
motor is 86.3 percent. Another ad- 
vantage of the two-unit plant is the 
possibility of operating the pump 
motor as a synchronous condenser 
during peak-load hours as conditions 
may require. By closing the butter- 
fly valve and continually depressing 
the water in the pump by air, the 
motor operates efficiently as a con- 
denser. 


Pump Operated Successfully 


The pump has been in operation 


since September 25, 1950, and no 
serious operating problems have 
arisen. An interesting operating 


development occurred on December 
24, 1950, when an exciter and field 
failure caused a complete shutdown 
of the single-unit Inks Plant for six 
weeks. By careful operation of the 
pumping unit at the Buchanan plant 
whenever steam energy was available 
from any source, and by reduced op- 


eration of the Buchanan generating 
units, no water went over the spillway 
at Inks Dam during this period. 

The total cost of the installation, 
based on a full-head capability of 
14,000 kw, is approximately $115.00 
per kw. 

Future developments of the reversi- 
ble pump turbine coupled to a genera- 
tor so designed as to act as a syn- 
chronous motor when reversed may 
result in higher efficiencies. Such 
installations should definitely reduce 
the initial cost. However, careful 
consideration and study will be neces- 
sary to determine whether this reduc- 
tion in first cost is sufficient to offset 
the higher operating costs resulting 
from lower efficiencies. 

Equipment manufacturers are 
creating national interest in pumped- 
storage operation through the de- 
velopment of various types of units 
that will result in lower installation 
costs and higher efficiencies. A 
number of proposed plants will no 
doubt become economically feasible 
as a result of this research. 

Interconnected operation of large 
transmission networks is continually 
developing a greater need for peaking 
capacity. Since much peaking capac- 
ity is more readily available from 
hydro plants, increased hydro genera- 
tion, supplemented by pumped stor- 
age, should give the answer in many 
instances. 

The constant increase in the num- 
ber of large generating units driven 
by high-pressure, high-temperature 
steam turbines creates a desire for 


additional off-peak load to obtain 
more favorable load-factor operation. 
This is a favorable situation for the 
development of pumped-storage in- 
stallations. 








COILS FOR STATOR of 13,450-hp Westinghouse pump motor were installed on job. 
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Houston Sludge Disposal Plant profits from 


Ready fertilizer markets and other favorable 


local conditions cut annual sludge disposal costs 


J. G. TURNEY, M. ASCE, Consulting Engineer, Houston, Tex. 


SAMUEL A. GREELEY and PAUL E. LANGDON, 


Members ASCE, Greeley and Hansen, Engineers, Chicago, Ill. 


DISPOSAL OF sludge from Hous- 
ton’s two main sewage treatment 
plants had already become a prob- 
lem in 1947, at which time the writers 
were engaged to make a study of the 
situation and prepare a report. The 
report, submitted in November 1947, 
was followed by authorization, the 
following April, of plans and speci- 
fications for a sludge disposal plant, 
also prepared by the writers. Con- 
tracts were let in 1948 and 1949; 
preliminary operation of the plant 
started in August 1950; and accept- 
ance tests and final completion are 
scheduled for April 1951. 

The investigation of methods suit- 
able for the disposal of sludge in 
Houston, Tex., included six projects 
for the disposal of raw sludge and five 
projects for the disposal of digested 
sludge. For Houston conditions, it 
was found more costly to dispose of 
digested rather than raw sludge ‘and 
therefore the sludge digestion proj- 
ects were rejected. The six pro- 
posals for the disposal of raw sludge 
and the estimated net total annual 
cost of each were as follows: 


1. Dewatering raw, wet sludge on 
vacuum filters and hauling the sludge 
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cake to a distant site for disposal— 
$268,000. 

2. Dewatering raw, wet sludge on 
vacuum filters, drying the sludge 
cake and selling the dried product as 
fertilizer—$83,330. 


3. Dewatering the raw, wet sludge 
on vacuum filters, incinerating the 
sludge cake, and hauling the ash to a 
distant site for disposal—$367,120. 


4. Pumping the raw, wet sludge to 
lagoons constructed at a distant site— 
$100,550. 


5. Barging raw, wet sludge to deep 
water in the Gulf of Mexico for dis- 
posal—$443,960. 


6. Using existing sludge lagoons 
at the North Side Sewage Treatment 
Plant to maximum capacity, and de- 
watering the remaining raw, wet 
sludge on vacuum filters, drying the 
sludge cake and selling the product 
as fertilizer—$57,420. 


The study resulted in the recom- 
mendation of project or method No. 
6, which was adopted. It included 
the pumping of raw sludge from the 
Sims Bayou Plant to the North Side 
Plant, construction of a dewatering 
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FIG. 1. TRIBUTARY AREAS of North Side 
and Sims Bayou Sewage Treatment Plants 
embrace all of Houston (except for areas 
annexed early this year). 


and drying plant for producing fer- 
tilizer, and construction of storage 
facilities for the dried product. The 
estimated cost of the recommended 
construction was $1,394,000, and the 
final cost will be about the same. 

It was realized that risks and un- 
certainties are involved in the proc- 
essing and sale of sludge, since the 
lower net annual cost of this method 
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of disposal depends on the sale of fer- | 


tilizer at a favorable price. It was 
stated in the engineer’s report that, 
“If the City is prepared to enter the 
business of manufacturing and selling 
fertilizer, we believe this to be the 
most favorable method of sludge dis- 
posal.”’ 


Local Conditions Favor Method 


There are several favorable fac- 
tors in Houston which were considered 
to be important: 


1. A-sludge drying plant had been 
operated by the city for many years 
and thus considerable experience 
had been acquired in the drying and 
marketing of sludge fertilizer. 


2. Lagoons for the disposal of raw 
sludge had been used for many years 
with considerable success. The con- 
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FIG. 2. SLUDGE DRYING PLANT receives sludge through force 
mains from North Side Plant and Sims Bayou Plant in sludge receiv- 
ing tank, which serves as surge and thickening tank. Sludge con- 
ditioning equipment, filters and dryers, are in sludge disposal 


building. 


clusion was that some quantities of 
raw, wet sludge could be disposed of 
in these existing lagoons during short 
peak periods and also when the drying 
equipment was out of service for over- 
haul and repair. These two factors 
much reduced the cost of the sludge 
drying plant. 


3. Good markets for dried sewage 
sludge exist within reasonable dis- 
tances. These include rice growers 
within 50 miles of Houston and 
truck gardeners in the Rio Grande 
Valley, in Georgia, and Florida. 
The demand seems to be fairly well 
distributed throughout the year, the 
needs of the rice growers running from 
January to May, and those of the 
truck gardeners from May to Decem- 
ber. Few municipalities have such 
a favorable combination of local 
conditions. 


Plant Provides for Population Increase 


The’ plant has been designed to 
serve a population of 776,310, as 
compared to the 1950 population of 
594,321, thus providing for an in- 
crease of about 31 percent. As of 
1960, the quantities of dry solids, in 
tons per day, based on an annual 
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HOUSTON ’S new sludge disposal plant, operating full scale 
since February 1951, cost $1,367,171. 
cost is low—$57,420—because of favorable local conditions 
taken advantage of in design. 
tors was feasibility of using sludge lagoons and other facili- 


Annual operating 


Important among these fac- 


ties of nearby North Side Sewage Treatment Plant. 


average, were estimated as follows: 


Total dry solids for disposal 61.9 
Quantity to be disposed of in lagoons =-¥% yg 
Quantity available for fertilizer 52.0 
Chemicals added + 3.1 
Total dry solids 55.1 
Lossindrying . - 1.1 
Dry solids as fertilizer 54.0 
Residual moisture in dried product + 6.0 


Total fertilizer 60.0 


The actual quantity of raw solids 
that will be disposed of in existing 
lagoons cannot be estimated very 
closely, and in any event will not be 
large, especially during the early 
years of operation, and will depend 
largely on the period required to over- 
haul the sludge drying equipment. 
The design capacity of this equip- 
ment is based on estimated conditions 
in the year 1970 so that the lagoons 
will be used infrequently and mostly 
in emergencies. 

The average annual quantity of dry 
sewage solids to be disposed of in 1970 
was estimated as 71.0 tons per 24 
hours. To handle this quantity, it 
was estimated that the sludge drying 
equipment should have a capacity 
to evaporate 24,000 lb of water per 








hour, divided equally between two 
units with no spare or reserve unit. 


Characteristics of Sludge 


The sludge to be disposed of is 
raw preliminary sedimentation-tank 
sludge and excess activated sludge 
from two large sewage treatment 
plants of the activated sludge type. 
The North Side Plant is the one at 
which the sludge disposal plant is 
located, and the other, the Sims 
Bayou Plant, is approximately seven 
miles southeast of the North Side 
Plant. (See Fig. 1.) The sludge 
from Sims Bayou is pumped through 
an 8-in. force main to the North Side 
Plant. The sludges from the two 
plants are mixed in a common surge 
and thickening tank and then de- 
livered to the dewatering filters. 

The new sludge disposal plant 
(Fig. 2) is composed of the following 
major elements: (1) Sludge force 
mains from the Sims Bayou Sewage 
Treatment Plant and from the North 
Side Plant, (2) a raw sludge receiving 
tank which serves as a surge and 
thickening tank, (3) facilities for 
conditioning the raw sludge with 
chemicals, (4) a dewatering plant 
consisting of four vacuum filters, (5) 
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TABLE |. CONSTRUCTION COSTS OF SLUDGE TABLE Il. ESTIMATED TOTAL ANNUAL COST FOR 1960 
DISPOSAL PLANT Item ANNUAL AMOUNT 
Irem Torat Cost Administration $ 11,800 
Labor 69 ,400 
Estimated Actual Power 11,200 
Raw Sludge Pumping Station Fuel 55.080 
at Sims Bayou Plant $22,000 ° Chemicals 91,100 
Sludge force main Maintenance, repairs and replacements 42,480 
32,700 ft @ $6.75 220 .000 Total for operation $261 ,020 
35,922 {t @ $4.78 171.710 
Dewatering plant $489 000 ) Debt service 64.400 
Drying plant 541,000 > 1, 109 000 1,148,053 Total annual cost $325 .420 
Fertilizer storage 79 000 ) 
Trucks and trailers 22.000 t Revenue from fertilizer 268 ,000* 
Miscellaneous 21,000 47.408 $ 57.420 
Totals $1,394,000 $1,367,171 


* Built as part of the Sims Bayou Sewage Treatment Plant 


t Not purchased at this time 


* Revenues from fertilizer were estimated at a sale price of $12.25 per ton of 


dried product 


The city of Houston has a contract to sell all the product up 


to June 1951, at $16.00 per ton in bulk, f.0.b. the plant 





a sludge drying plant consisting of 
two driers of the flash type, and (6) 
storage facilities for about 1,100 tons 
of dried product, equivalent to 16 
days’ capacity at the estimated 1970 
average rate of production. 

The facilities in (3), (4), and (5) 
were provided in a new sludge dis- 
posal building (Fig. 2), and those of 
(6) were provided in an existing build- 
ing remodeled for the purpose. 

The sludge force mains are cast 
iron, 8 in. in diameter. The main 
from the Sims Bayou Plant is 35,922 
ft long, and that from the North 
Side Plant, 550 ft long. At the 
Sludge Disposal Plant, these mains 
are arranged and valved so that the 
raw sludge can be delivered either 
directly to the lagoons, to the sludge 
disposal building, or to the sludge 
receiving and thickening tank. 

The sludge receiving and thicken- 
ing tank is 40 ft in diameter and has 
a water depth of 12 ft 3 in. at the 
outside diameter. Its capacity is 
116,000 gal, which provides a dis- 
placement period of about 1.9 hours 
for the estimated 1970 average quan- 
tity of raw sludge. Dorr equipment 
is used for removing the bottom 
sludge. 


Chemical Facilities Made Flexible 


Because of uncertainty at the time 
of design as to the availability of 
ferric chloride for raw sludge condi- 
tioning, the chemical storage and 
feeding facilities were made suffi- 
ciently flexible to permit use of either 
ferric chloride or ferric . sulphate. 
These facilities include mechanical 
car unloading and conveying equip- 
ment for delivering hydrated ferric 
sulphate to a large overhead storage 
hopper, four dissolving and mixing 
tanks for preparing the ferric sulphate 
solution, five tanks for the storage of 
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ferric chloride or ferric sulphate solu- 
tion, a pneumatic system for trans- 
ferring liquid ferric chloride from 
tank cars to the storage tanks, and 
chemical feed and control equipment. 
A single dosing flume is provided in 
the sludge disposal building. In this 
flume both the rate of chemical dos- 
ing and the rate of sludge feed to each 
of the four filters can be independ- 
ently controlled. 

Each of the four vacuum filters of 
the dewatering plant is 16 ft long and 
11.5 ft in diameter. Each filter has 
a rated capacity of 1,270 lb of dried 
sludge solids per hour, and all four are 
required for the estimated quantity 
of sludge in 1970. Because of the 
availability of the existing lagoons, 
no capacity is provided for peak quan- 
tities of sludge for reserve. Filtrate 
pumps were not used because of the 
feasibility of constructing a_  so- 
called barometric seal pit, from which 
the filtrate flows by gravity to the 
North Side Plant outfall. 

Conveyors move the sludge cake 
from the vacuum filters to the sludge 
driers. Each of the two driers is de- 
signed to evaporate 12,000 lb of water 
per hour at a thermal efficiency of 
50 percent. Preliminary operation 
indicated a considerably higher ther- 
mal efficiency so that more capacity 
is provided than was estimated to be 
necessary. This equipment is of the 
flash type and consists of furnaces, 
cage mills, vapor fans, mixers, screens, 
cyclones, conveyors, ducts, control 
equipment, a sludge cooler, and simi- 
lar equipment. Natural gas is used 
as fuel. 

The dried sludge is transported by 
conveyors and elevators to storage 
bins located in the existing sludge 
disposal building, which was _ re- 
modeled and renovated. The stor- 
age bins have a capacity of about 
1,100 tons. A system of belt con- 


veyors and bucket elevators is pro- 
vided to move the dried material to 
loading points, or from one bin to 
another if the material shows signs 
of becoming too hot. 


Raw Sludge Disposed of in Lagoons 


At the North Side Sewage Treat- 
ment Plant there were already in use 
sludge lagoons having a volume of 
36.25 acre-ft. Many years of oper- 
ating experience had indicated that 
raw sludge could be disposed of in 
these lagoons, under Houston con- 
ditions, at a rate of 100 tons of dry 
solids per acre-ft per year. 

The capacity of these existing la- 
goons is thus about 10 tons of raw 
dry suspended solids per 24 hours. 
Since the total annual average pro- 
duction of raw solids to be disposed 
of, as of 1970, is estimated to be 71.0 
tons per 24 hours, this leaves 61 tons 
to be disposed of by the dewatering 
and drying equipment. The esti- 
mated and actual cost of the various 
parts of the project are given in 
Table I. Annual maintenance and 
operation costs, as estimated for the 
year 1960, appear in Table II. 


Allternate Bids for Driers Accepted 


The contract documents for the 
sludge drying equipment permitted 
bids for either flash or rotary drum 
units. General drawings of the alter- 
native types of drying equipment were 
prepared and included with the con- 
tract documents. Bidders were re- 
quired to state and guarantee the 
cost of fuel and power required for 
the operation of their equipment and 
the loss of solids which they guaran- 
teed not to exceed. The city re- 
served the right in comparing pro- 
posals and in awarding a contract to 
give consideration not only to the 
amount of the proposal, but also to 
the building size, the arrangement, 
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FOUR VACUUM FILTERS (top, left) dewater sludge, which is then 
carried by conveyor (top, right) to mixer (lower, left), where 
dewatered sludge cake is mingled with part of dried product be- 


the general convenience and quality 
of the equipment and materials 
offered, and to the lowest total an- 
nual cost to the city in accordance 
with the guarantees and data sub- 
mitted with the proposal and the 
operation and maintenance of the 
equipment. The only bid received 
was that of Combustion Engineering- 
Superheater, Inc., to which a con- 
tract was awarded in the amount of 
$355,720. 
Plant Completed and in Operation 


The sludge disposal plant was com- 
pleted last fall and has been in pre- 
liminary operation since then. The 
tuning-up work and final tests are 
scheduled for April 1951. 

For the most part, during the last 
few months, the raw sludge has been 
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conditioned with Ferri-Floc bought 
from the Tennessee Corp. at $44.00 
per ton, f.o.b. Houston. Ferri-Floc 
contains the following substances: 


PERCENT 
SUBSTANCE BY 

WRIGHT 

Ferric sulphate 66.50 
Ferrous sulphate 5.44 
Aluminum sulphate 6.00 
Insolubles 4.00 
Water 18.06 
Total 100.00 


Recently a local waste product has 
been tried out with considerable suc- 
cess. This waste contains about 10 
percent of ferric chloride and some 
additional ferrous iron, which can 
be converted by chlorination to ferric 
chloride. The availability and use 
of this local waste may considerably 


fore being introduced into flash drying system. 
(lower right) reduces heat of finished product before it is placed in 


storage. 








Fertilizer cooler 


reduce the cost of conditioning chem 
icals. 

The Sludge Disposal Plant of the 
City of Houston promises to provide 
an economical method of sludge dis- 
posal since favorable local conditions 
were taken advantage of in the de- 
sign of the project. In conclusion, 
the authors wish to thank J. M. 
Nagle, M. ASCE, and W. E. White, 
Assoc. M. ASCE, respectively Dh- 
rector and Chief Design Engineer 
of the Department of Public Works, 
for their helpful cooperation through- 
out the project and in the preparation 
of this article. 


(This article is based on the paper by the 
writers which was presented by Mr. Turney 
before the Sanitary Engineering Division 
at ASCE’s Houston Convention.) 


(Vol. p. 259) 29 












layout of Texas steam-electric plants 


STEAM-ELECTRIC generating stations require sub- 
stantial quantities of water, principally for condensing 
the exhaust from the turbines. The sources of the 
water supply must be reliable and adequate, and the 
water must be of good quality. In many cases this 
necessitates chemical treatment or the rejection of 
sources not readily susceptible to treatment at moder- 
ate cost. The variable rainfall in Texas causes fluc- 
tuating stream flow, and variable groundwater con- 
ditions. Where a variety of sources of supply is 
available, the selection of a suitable plant site necessi- 
tates analysis of alternative types of condensing-water 
systems along with other factors. 

For augmenting natural water supplies, artificial 
lakes and reservoirs have been constructed, to obtain 


Type of water supply influences location and 


adequate surface area for heat dissipation and to 
accumulate sufficient volume to make up for losses. 
Many newer plants recirculate the available water. 
This usually involves mechanical-draft cooling towers, 
with makeup supplied by surface water or by pumping. 

The type and quantity of water available have con- 
siderable influence on the economics and design of 
steam-electric stations, as well as on their operation 
and maintenance. Problems arising from water-table 
fluctuations, reservoir control, flood flows, siltation 
and algae growth, as well as troubles developing in 
plant operation, tax the ingenuity of engineers and 
operators. This article is a condensation of the paper 
presented by the authors at the Houston Convention 
before the Power Division session. 








LOCATION OF a steam-electric 
station is ordinarily determined by 
the power load and _ transmission 
connections within the area to be 
served, as well as by sources of fuel. 
If tidewater or a large body of water 
is close at hand, the problem of water 
supply is relatively simple, but if the 
plant is inland or remote from larger 
rivers, the problem becomes com- 
plex. Adequate water supply of 
satisfactory quality for condensing, 
boiler makeup and other plant uses 
is a prerequisite that must be con- 
sidered in preliminary surveys of site 
availability and in the ultimate 
decision as to plant location. Of 
course many other factors, such as 
transportation, proximity to housing 
facilities, land values and building 


restrictions, as well as general system 
requirements, enter into the selection 
of the site. 

In Texas the average yearly rain- 
fall varies from less than 10 in. 
in the western section to about 50 
in. in the southeastern section (Fig. 
1). However, flash floods of high 
intensity and short duration are 
common, and it is not unusual in 
some parts of the state for more 
water to fall within a few days than 
the average annual rainfall in the 
area. 

Water from rainfall, remaining 
after evaporation and transpiration 
losses, replenishes underground sup- 
plies or becomes available as runoff 
in streams, rivers and lakes. Aver- 
age yearly runoff varies from prac- 


TWO PLANTS of Houston Lighting and Power Co. depend on water pumped from wells 
for makeup and on cooling towers for heat dissipation. Induced-draft 52-cell cooling tower 
for 132,000-kw Greens Bayou Station shown has capacity of 285 cfs. Clarification basin 


and one of three wells appear in foreground. 


Station is out of photo at left. 











tically zero in El Paso and | in. in 
the western and Panhandle sections, 
to more than 10 in. in east Texas. 
Conservation and judicious use of 
underground water are necessary to 
prevent waste and depletion. 

Natural underground reservoirs 
have some advantages over surface 
supplies, since they provide more 
uniform yield and are not materially 
affected by prolonged droughts 
Groundwater is also relatively con- 
stant in temperature, and seldom 
varies in chemical character over a 
period of time. Much of the supply 
used for industries and utilities is 
from water-bearing beds of con- 
siderable depth and extent, with 
artesian or subartesian pressure flow 


Water Uses in Steam-Electric Plants 


The heaviest demand for water in 
steam-electric stations is as a cooling 
medium, to remove heat from the 
steam that is not converted into 
electric energy. For a modern high- 
efficiency plant, designed condensing- 
water flow usually ranges from 125 
to 200 cfs per 100,000 kw of capa- 
bility; older or less efficient stations 
normally use more water than modern 
installations. The quantity depends 
on plant efficiency, design of con 
denser, type of circulating system 
and in general, on the economics of 
the situation. 

In addition to condenser require- 
ments, water circulation is needed 
for removal of heat from electric 
generators, transformers and a 
variety of auxiliary equipment. This 
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FIG. 1. 


RAINFALL in Texas generally increases from west to east. 


Map of rainfall belts shows normal precipitation in inches per year. 


M. G. SALZMAN and LOUIS ELLIOTT, Members ASCE 


Respectively Hydraulic Engineer and Consulting Mechanical Engineer, Ebasco Services Incorporated, New York, N.Y. 


requirement is usually of the order 
of 3 percent of the condensing-water 
flow. Condensing and service waters 
are, of course, recirculated when the 
quantity available is limited. In a 
cooling-tower plant, service water 
after use is normally carried to the 
tower basin, and is usually sufficient 
to provide all the cooling-tower 
system makeup required. For boiler 
feedwater makeup, to replace losses 
in the boiler-turbine-condenser cir- 
cuit and in auxiliary equipment, the 
water requirement is very small as 
compared with other uses—of the 
order of 1 percent of the feedwater 
used. Other non-recoverable water 
is used for general service, including 
fire protection, janitor’s cleaning, 
lawn sprinkling and the like, and 
water supply for sanitation and 
personal needs. These uses may 
aggregate several hundred cubic feet 
in 24 hours in a station of the magni- 
tude of 100,000 kw. 

Over-all consumptive use of water 
for a modern 100,000-kw steam 
station, with condensing water re- 
circulated through a cooling tower, 
is frequently of the order of 5 cfs 
(2,250 gpm). However, depending 
on conditions, the use may be greater 
or less; measurements of make-up 
are seldom accurate. Stated in the 
units commonly used for expressing 
domestic and general consumption in 
a city, this is equivalent to about 3 
mgd—sufficient to supply a town of 
perhaps 40,000 people. Use at this 
rate is within the capability of the 
well-water supply obtainable in most 
parts of Texas. 

For the four utility systems in 
north central and western Texas 
with which the authors have been 
connected and which will have an 
aggregate steam-plant capacity of 
1,800,000 kw after completion of 
additions now under construction 
or authorized, the total water require- 
ments will be nearly 5,000 cfs. 
However, recirculating systems are 
provided for all but 10 percent of the 
condenser capacity. 

There are very few natural lakes 
in Texas so located and of sufficient 
size to be suitable for condensing- 
water supply. In some cases, use 
for municipal water supply or rec- 
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reational purposes precludes utiliza- 
tion for steam-plant requirements, 
although there is nothing in the 
use of water for condensers or general 
plant service that would contaminate 
it or make it otherwise unfit for 
public use. 


Types of Condensing-Water Systems 


Artificial lakes, constructed to serve 
as cooling ponds for condensing 
water, are usually located on tribu- 
tary streams or creeks, since the 
construction of a dam with sufficient 
spillway capacity across a main river 
is very expensive. Ponds must be of 
sufficient extent to provide adequate 
cooling surface and to possess storage 
capacity to compensate for evapora- 
tion, seepage and silting. Depending 
on the relative humidity and tem- 
perature of the air above the lake, 
and the velocity of the wind, the 
amount of this evaporation may be 
much greater than the rainfall on 
the lake surface. A lake or reservoir 
used as a cooling pond necessarily 
loses a little water through heat dis- 
sipation in addition or that lost by 
natural evaporation. 

Under some conditions a cooling 
pond may be constructed in a low 
area, near a river having a minimum 
flow adequate to replace evaporation 
and other losses from the pond. 
This arrangement may avoid a costly 
dam, spillway and _ flood-resisting 
structures in the main river, and 


Red River 







requires only a pump house and 
water line or canal to convey the 
makeup to the cooling pond. 

A fairly large river is required to 
supply sufficient water for a large 
steam-electric plant, if it is used 
directly without recirculation. As- 
suming a requirement of about 500 
cfs for a 300,000-kw plant, there 
are no rivers in Texas with sufficient 
flow the year round. The Brazos 
has one of the larger watersheds, 
and the reservoir system that has 
been proposed and partially de- 
veloped for it will eventually provide 
a minimum flow of over 500 cfs. 
Several reservoirs have been built 
and others are under construction on 
the headwaters of the Trinity River, 
which will regulate and steady its 
flow, although it is not expected that 
the minimum will be increased to as 
much as 500 cfs. These upstream 
reservoirs will assist in controlling 
damaging floods and in maintaining 
great minimum flows. 

On rivers whose minimum flow 
of record is less than that desired 
for plant operation, arrangements 
can sometimes be made to recirculate 
and cool the limited water available, 
so that full plant capability can be 
obtained through the dry season. 
An auxiliary cooling tower may be 
used to supplement water in the 
river, the required amount being 
recirculated through the tower. 
Similarly, spray ponds may be used 


ARTIFICIAL LAKE, top, serves as cooling pond for 88,000-kw Morgan Creek steam-electric 
power plant of Texas Electric Service Co. in west Texas. Lake also furnishes 1 mgd to 


Colorado City for domestic supply. 


Water required by steam-electric stations in Texas 


usuaily is more than natural streams can supply. 
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FIG. 2. TYPICAL water supply system for steam-electric generating station in Texas in- 
cludes settling basin, elevated storage tank, cooling tower, chemical treatment facilities, and 
ion-exchange softeners for boiler feed system. 


or spray nozzles may be located 
along a length of river banks adjacent 
to the power-plant site so that 
cooled water from the nozzles falls 
into the stream above the plant. 
With any of these arrangements, a 
low weir-type dam across the river 
is usually necessary to provide suction 
facilities. The dam may be placed 
some distance below the plant site, 
to create a pond in which intake and 
suction are separated by a consider- 


able distance, thus providing for 
cooling and recirculation of the 
limited natural flow. 

Where streams are unsuited for 


development with reservoirs or arti 
ficial lakes employing recirculation, 
they may still be used to supply 
makeup water for a cooling tower or 
spray pond. Spray ponds are some 
times expensive to construct 
than towers, but have considerably 
higher water resulting from 
windage, and give insufficient cooling 
during calm periods in, hot weather. 
For this reason, most recent installa- 
tions of this type use mechanical- 
draft cooling towers, the induced 
draft type being generally preferred 

In Texas a large part of the steam 
installations away from the coast 
utilize towers, for which 
groundwater generally _ provides 
makeup water. The development of 
the modern cooling tower has made 
it possible to locate stations economi- 
cally with respect to load, trans- 
mission, fuel and transportation re- 
quirements. 


less 


losses 


cooling 


Typical Water Supply Systems 


An example of an artificial lake, 
in this case used both as a cooling 
pond for a steam plant and for 
municipal water supply, is that pro- 
vided at Morgan Creek ‘Steam- 
Electric Station of the Texas Electric 
Service Co. on the stream so named 
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near its confluence with the Colorado 
River in west Texas. Average 
annual rainfall in this area is about 
21 in., and records show the possi- 
bility of a prolonged drought with an 
average rainfall of only 11 in. This 
would require about 24,000 acre-ft 
of storage to compensate for evapora- 
tion, silt deposit and seepage. 

In addition to serving the steam 
plant, the lake can provide over | 
mgd for domestic use in Colorado 
City. A study of the runoff charac- 
teristics of the 258-sq-mile watershed 
was made to determine the safe 
yield of the reservoir and to make sure 
that it would not be depleted during 
a critical drought. At present two 
units with a total capacity of 44,000 
kw are installed at this plant and an 
additional 44,000-kw unit is sched- 
uled for 1952 operation. 

Illustrating the case of an artificial 
lake constructed in a low area near a 
river, but at an elevation consider- 
ably above the stream bed, is the 
arrangement adopted for the Trini- 
dad Plant of the Texas Power & 
Light Co. in north-central Texas. 
Here a pond of 750 acres in area was 
created by a long, low dike with only 
a small regulating spillway, and with 
makeup pumped about a mile from the 
Trinity River. The natural configu- 
ration of the ground produces a very 
effective circulating system. At pres- 
ent, about 188,000 kw in turbine 
capacity is installed at this plant, and 
there is no evidence of undue tem- 
perature rise from recirculation. 

At the Dallas Steam-Electric sta- 
tion of the Dallas Power & Light 
Co., the installation of a new 66,000- 
kw unit with a cooling tower called 
for the drilling of two wells to the 
Travis Peak sands, about 2,800 ft 
deep at this location, with a normal 
pumping capacity of 1.9 cfs (850 
gpm) and variable-speed motors to 





permit pumping 2.9 cfs (1,300 gpm) 
under emergency conditions. These 
wells supplement the present wells 
which serve a spray pond and cooling 
towers for 100,000 kw of capacity 
At the new Parkdale site in East 
Dallas, about 5 miles east of this 
location, two similar wells are pro- 
posed, but because of the dip :n the 
Travis Peak sands, the wells will 
be about 3,200 ft deep. 


Two so-called ‘‘dry-land’’ steam 
stations in south Texas, both be- 
longing to the Houston Lighting 


& Power Co., depend entirely on 
cooling towers for water recirculation 
to dissipate the heat from condensers. 
West Junction, with four turbine 
units in service by 1951, giving over 
225,000 kw of net capability, has two 
towers each rated at 82 cfs and a 
third tower designed for 318 cfs. 
The total circulating flow is thus in 
excess of 450 cfs, or about equal to 
the minimum river flow expected 
after completion of improvements in 
either the Brazos or the Trinity River 
basins. 

At Greens Bayou Station, com- 
pleted in 1949 with two turbine units 
aggregating over 132,000-kw capa- 
bility, a single tower rated at 285 
cfs supplies the entire condensing- 
water requirements. The water sys 
tem includes a clarification basin, 
three deep-well pumps, and a 52- 
cell induced-draft cooling tower. For 
both stations the water supply for 
tower makeup and for all other uses 
is derived from groundwater. 


Cooling Ponds and Towers 


A cooling pond will ordinarily 
provide good service if heat carried 
into the pond with the condenser 
discharge does not exceed a unit value 
of the order of 100 Btu per sq ft of 
water surface per hour. With that 
condition, the average temperature of 
water from pond to plant may exceed 
the average dry-bulb air temperature 
by 10 F. Any specific case must be 
analyzed by itself, taking all condi 
tions into account. However, a lake 
area of about a square mile, under 
average Texas conditions, is adequate 
for a modern plant of 250,000 to 
300,000 kw, assuming that extended 
circulation of the water is fairly effec 
tive over the area. 

With a cooling-tower installation, 
the water supply needed is very 
small as compared with the normal 
direct-circulating condensing-water 
requirement. Average consumption 
for a cooling-tower plant is of the 
magnitude of 3 percent of that for 
direct condensing with the discharge 
not recirculated. For instance, for 
a modern 100,000-kw cooling-tower 
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plant with a condensing-water flow 
of 175 cfs, the makeup water may be 
5 cfs. Losses to be made up depend 
on heat input to the tower, amount 
of air circulated through the tower 
and its temperature and humidity, 
and on blowdown required. 

The type of tower construction 
influences the amount of spray carried 
off with the leaving air, the driftage 
usually being estimated at 0.2 percent 
of the water circulated. Ordinarily 
there is gradual concentration of the 
solids coming into a circulating-water 
system with the makeup water; 
consequently, the tower must be 
“blown down’”’ to reduce solids con- 
centration to a point such that serious 
scaling of the condenser tubes, with 
resulting poor heat transfer, is 
avoided. The water required for 
blowdown may reach 10 percent or 
more, and is frequently a large ele- 
ment in the makeup required. 

Recourse to a cooling tower oc- 
casions several penalties, which must 
be considered in determining the 
type of condensing system. Con- 
densing water obtained from a cooling 
tower may average 5 to 10 deg F 
warmer than that from a large lake 
or river in summer, and this may 
increase to 20 or 30 deg F in winter. 
The higher water temperatures may 
cause reduction in efficiency of power 
generation by about | to 1.5 percent. 
In addition, an increase in power use 
by the plant auxiliaries is to be ex- 
pected, first because the circulating- 
water pumps require more power 
for pumping water over the cooling 
tower, and second because the power 
used by fans for forcing air through 
the tower is considerable. Usually an 
increase amounting to around 1.5 
percent of power generated may be 
expected for this additional auxiliary 
power, giving a total net increase in 
plant heat consumption, and a de- 
crease in plant net capability, of from 
2 to 3 percent. 

The service-water system can gen- 
erally be so designed that the water 
discharged from bearings and coolers 
in the power plant is collected and 
returned for use as makeup for the 
circulating-water system. This 
quantity may equal or exceed the 
tower makeup requirements. 

Limitations on water character- 
istics are governed chiefly by only 
two factors—protection of structures 
and equipment against erosion and 
corrosion, and prevention of de- 
posits that impair heat transfer. 
Temperature of supply is a prime 
consideration for all heat-dissipation 
applications in steam plants; on the 
other hand, it is of negligible im- 
portance for the boiler feedwater 
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TO SUPPLY WATER for 188,000-kw Trinidad Plant of Texas Power and Light Co., in north- 
central Texas, artificial lake one mile from Trinity River is replenished by pumping from 


river. 


makeup, which invariably receives 
both chemical and thermal treatment 
to meet the severe requirements for 
low content of dissolved solids and 
gases. 


Water Purification Methods and Controls 


Since water use in steam-electric 
plants serves mainly as a medium 
for heat dissipation, the principal 
objectives in water treatment are to 
avoid scale deposits and fouling with 
organic matter, and to obtain pro- 
tection against corrosion. Water 
supplies therefore are chosen with 
regard to the character of their 
impurities, and to the applicability 
of low-cost and dependable correc- 
tive treatment. The substances to 
be controlled include principally cal- 
cium, magnesium and sodium, usually 
in the form of bicarbonates, sulphates 
and chlorides, and to a lesser extent 
nitrates and sulphides. 

The flow of water and points in the 
plant at which treatment is applied 
for a typical cooling-tower steam 
station, are shown in Fig. 2. Be- 
cause of the substantial effect of water 
conditions on plant performance and 
maintenance, water treatment often 
becomes an important duty of the 
operating staff. Automatic devices are 
provided for chemical feed and for 
cycling of intermittent processes, and 
in addition the sampling and analysis 
of water are carried on continuously 
under the direction of a specialist. 
Treatment of boiler feedwater is a 
major responsibility of the specialist, 
since in modern boilers the dissolved 
solids content must be controlled 
within close limits and with regard 
to the complex chemical reactions 
that occur at the high steam pressures 
and temperatures now employed. 

Performance of steam plants with 
respect to both fuel economy and 





Intake and discharge canals for condensing water appear in foreground. 


avoidance of forced outage depends 
as much on the operation and main- 
tenance of the water supply and 
utilization facilities as on any other 
plant function. In spite of vigilance 
and the application of experience 
derived in overcoming past difficul- 
ties, new conditions often arise which 
tax the ingenuity and judgment of 
operators. 

Operating conditions that require 
vigilance include sudden clogging 
of intake screens with aquatic growths 
or schools of fish, reduced yield from 
deep wells because of sand movement 
or collapse of shutter screens, de- 
lignification of wood in cooling towers, 
and corrosion or pitting of metals in 
condenser tubes, heat-exchangers, 
piping, pumps and other equipment. 
Close supervision is also needed in 
the operation and maintenance of 
water-treating apparatus, including 
devices for injection of chlorine com- 
pounds, polyphosphates, acid and 
other substances. 

Disposal of waste water from steam 
stations is seldom difficult, because 
the volume is usually moderate and 
because constituents in the wastes 
comprise only the substances re- 
moved from the raw makeup water 
and the residuals from water-treating 
reagents. Where required by the 
terrain or other conditions within the 
drainage area or affecting “down- 
stream’’ water uses, sedimentation 
basins arranged for intercepting solid 
matter are provided. Sanitary-waste 
disposal is by means of a conventional 
septic tank and tile field when a 
public sewer cannot be utilized. 

The authors are indebted to associ 
ates in the consulting engineering 
division of Ebasco Services Incor- 
porated for their aid in the prepara- 
tion of this paper; also to the operat- 
ing staffs of the utility companies 
mentioned for the information given. 
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Power to pay for Brazos River Development 


CONSTANT R. MARKS Ill, Assoc. M. ASCE 
Chief Design Engineer, Ambursen Engineering Corp., Houston, Tex. 


CONSERVATION of water is of 
prime importance to the continued 
development of agriculture and indus- 
try in Texas, especially in the Brazos 
River Basin, the largest of the six in- 
trastate river basins in the state, 
which drains about 17 percent of the 
state’s area (Fig. 1). Rice growing on 
the flat lands of the lower basin and 
heavy industrial development along 
the Gulf Coast near the river’s mouth, 
have increased the demand for stored 
water as well as for electric power. 
The projects under way or planned 
by the Corps of Engineers on the 
lower Brazos have the primary and 
essential function of flood control and 
will also provide power and conserva- 
tion storage. Dams to regulate low- 
water flow on the upper Brazos are 
being constructed by the State of 
Texas through its agency, the Brazos 
River Conservation and Reclamation 
District; these projects are designed 
to produce sufficient power revenue 
to pay all operating costs and to 


FIG. 1. 
Texas, is largest in state. 


good dam sites exist, averages only 25 in. yearly. 
of basin, where terrain is low and rolling, rainfall is 50 percent 


greater and dry periods are less protracted. 


BRAZOS RIVER BASIN, draining about 17 percent of 
Rainfall in upper part of basin where 


amortize the entire costs of the de- 
velopment within thirty years after 
completion of the program. 

The Brazos River rises on the high 
plains near the New Mexico border, 
flows in a southeasterly direction 
across the entire state of Texas, and 
enters the Gulf of Mexico at Free- 
port—a total distance of about 1,300 
miles. The area of the watershed is 
44,600 sq miles, of which 9,240 sq 
miles, on the somewhat arid high 
plains, is considered non-contributing. 

It is notable that in the upper 
watershed, where the topography is 
rugged and where there are many 
good reservoir sites, the average 
annual rainfall is only 25 in. and the 
minimum only half this much. In 
the lower basin, however, where the 
topography is either flat or gently 
rolling, the average rainfall is 50 per- 
cent greater and the dry periods are 
less protracted. 

Torrential rainstorms occur fre- 
quently on nearly all parts of the 


FIG. 2. 
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river, and resulting runoff frequently 
causes devastating floods in the lower 
reaches. Because of topographic con- 
ditions, the storage regulation of the 
Brazos presents rather unusual prob- 
lems, since most of the reservoir sites 
where a larger volume of storage can 
be economically provided will neither 
control the major floods on the lower 
river nor provide a large volume of 
regulated low-water flow. 

In 1935 the Ambursen Engineering 
Corp., in collaboration with the Texas 
State Board of Water Engineers, de- 
veloped for the Brazos River Con- 
servation and Reclamation District a 
plan comprising the construction of 
13 dams (9 with powerhouses) on the 
Brazos and its tributaries. Possum 
Kingdom Dam and _ powerhouse, 
which has been in service 10 years, 
was the first of these constructed. 
The total capacity proposed in 1935 
was 41,700 kw for the Possum King- 
dom project, in combination with the 
Turkey Creek, Inspiration Point, and 


POWER PLANT at Inspiration Point on Brazos River 
has turbine rating of 36,400 hp at net head of 61.5 ft (full gate 
ratings at minimum head). 


Fixed-blade propellors are also planned 


for installation at Turkey Creek Project, since they are considered 
to have adequate efficiency over range of heads planned for. 





May 1951 * CIVIL ENGINEERING 


ee 











——s = eo SOF eee 


0 
a 
0 
l 
c 
e 
rl 
P 
o 


it 


quently 
ie lower 
hic con- 
1 of the 
ul prob- 
oir sites 
age can 
neither 
e lower 
ume of 


neering 
e Texas 
ers, de- 
‘r Con- 
istrict a 
‘tion of 
|} on the 
Possum 
‘rhouse, 
) years, 
tructed. 
in 1935 
n King- 
vith the 
int, and 


os River 
full gate 
planned 
msidered 
r. 





(EERING 


at oe 





De Cordova Bend projects, which had 
been selected as the next step in de- 
velopment. The annual primary 
energy estimated as available would 
have allowed operation at this ca- 
pacity 45 percent of the time, so that 
it could have been used for base-load 
operation. The 1950 plan proposes 
an initial capacity at these four dams 
of 100,500 kw (more than double the 
1935 proposal) and an _ ultimate 
capacity of about 195,000 kw. The 
estimated annual primary energy 
available will permit the initial ca- 
pacity to be operated at full rating 
only 13 percent of the time. 


Power Marketed Through Large System 


To market this much electrical out- 
put with such limited hours of opera- 
tion is possible only because of the 
existence of a large interconnected 
power system having a large peak- 
load demand and a preponderance of 
fuel generating capacity. Operation 
of hydro units can be coordinated with 
that of steam units, so that the hydro 
plants will carry the peak loads 
occurring during part of the day. 
This means that the hydro plants 
will be operating only four or five 
hours daily for possibly five days a 
week. Estimates indicate that the 
North Texas Interconnected System 
will be able to provide a market by 
1956 for the additional hydro ca- 
pacity proposed on the Brazos River 
in the 1950 plans. 


FIG. 3. KAPLAN-TYPE TURBINE will be installed at De Cordova 
Bend power plant because of wide range of operating heads. 
Turbine is rated at 47,000 hp at 67.5 ft (full gate rating). 
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Since completion of Possum King- 
dom Dam coincided with the start of 
World War II, the District made no 
further immediate plans. After the 
war, the District decided to build 
those additional projects which would 
produce sufficient power revenue to 
permit financing by revenue bonds. 
Thus it was necessary for the proposed 
power output to be sold under a firm 
contract in advance of construction. 
The existing market for peaking 
power limited the salable output to 
about 80,000 kw. 

The three projects best suited to 
immediate development were the 
Turkey Creek, Inspiration Point, and 
De Cordova Bend projects located on 
the stretch of the river between Pos- 
sum Kingdom and Whitney (Fig. 1). 

Each of the three proposed dams 
will be approximately 80 ft above the 
stream bed and will consist of earth 
embankments forming abutments for 


a central spillway section of the 
Ambursen type. For Turkey Creek 
and Inspiration Point Dams the 


power intake structure will form a 
section of the dam adjacent to the 
spillway, with short, formed, water 
passages through the intake struc- 
ture connecting with a concrete scroll 
case (Fig. 2). The De Cordova Bend 
Dam is located on the upstream side 
of a very large bend in the course 
of which the river falls 20 ft. A short 
canal will be excavated across the 
neck of the bend diverting water to 


the powerhouse intake structure (Figs. 
3 and 4), thereby providing a project 
head 20 ft greater than that available 
at the dam site. 


Prolonged Droughts Complicate Operation 


As previously mentioned, these 
three projects are provided with the 
necessary stream flow primarily be- 
cause of the regulation afforded by 
the Possum Kingdom Reservoir. The 
most critical dry periods at Possum 
Kingdom have a duration of about 
four years, with the greatest storage 
depletion occurring at the end of 
approximately 40 months. By utiliz- 
ing the full drawdown storage of 
570,000 acre-ft, it is possible to obtain 
an average regulated outflow of 500 
cfs over this critical period. The 
combined drawdown storage planned 
for the three proposed reservoirs 
amounts to only 147,000 acre-ft. If 
this storage were used over the same 
40-month period as that at Possum 
Kingdom, it would serve little more 
than to compensate for the additional 
evaporation losses resulting from 
these reservoirs. 

Since the inflow of the river be 
tween Possum Kingdom and De 
Cordova Bend has frequently been 
zero for periods as long as three 
months, it appeared at first that only 
the regulated outflow from Possum 
Kingdom could be considered in de- 
termining the primary energy produc- 
tion of these projects. However. 


FIG. 4. AT DE CORDOVA BEND PROJECT on Brazos River, 
short canal across neck of bend diverts water to powerhouse 
intake, thereby providing 20 ft more head for development at site. 
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TABLE I. 





PRINCIPAL DATA FOR THREE PROPOSED DAMS ON 
BRAZOS RIVER 








TURKEY INSPIRATION De Corpova 
CREEK POINT BEND 

Drainage area, sq miles 13.560 14,035 16,410 
Elevation, ft 

Top of gates 876.0 815.0 695.0 

Minimum power pool 872.0 810.0 675.0 

River bed (approx 804.0 740.0 625.0 
Net head, ft 

Minimum (except during floods 8.5 61.5 67.5 

Average or normal 60.5 65.5 81.5 
Reservoir volumes, acre-ft 

Top of gates 114,000 165,000 160 ,000 

Drawdown storage 18,000 29,000 100 ,000 
Length of dam, ft 

Spillway (same for all, with 16 gates 36 x 30 636 636 636 

Intake and bulkhead 287 307 184 

Embankment 939 497 1,391 

Total 1,462 1,440 2,211 
rurbines 

Number (same for all 1 initial and 1 future— 

Type Fixed prop Fixed prop Kaplan 

Horsepower, full gate 30 ,000 34,500 47 ,000 

Net head ,* ft 55.5 59.5 67.5 
(,enerators 

Rating, kva, 60-deg rise 21,256 25,000 43,478 

Rating, kw, 80-deg rise 22,000 25,875 45.000 

* Minimum heads during floods 

further study of the stream-flow requirements of operating Possum 


characteristics over 26 years of con- 
tinuous records at two gaging sta- 
tions, indicated that the dry periods 
for the 3,000 sq miles of drainage area 
between Possum Kingdom and De 
Cordova Bend are never so pro- 
tracted as those for the 13,350 sq 
miles of drainage area above Possum 
Kingdom. Therefore, an operating 
procedure for the four reservoirs was 
found possible which would allow use 
of the storage in the three reservoirs 
downstream from Possum Kingdom 
over a shorter period than must be 
considered for Possum Kingdom. In 
this way the lower reservoirs could be 
filled during later stages of storage 
depletion at Possum Kingdom, so as 
to provide a regulated flow for 
primary energy production at De 
Cordova Bend 50 percent greater 
than that available at Possum King- 
dom. 

Without describing the proposed 
method of reservoir operation in de- 
tail, it should be noted that it involves 
withdrawal of water from Possum 
Kingdom at a variable rate. This 


rate is determined not only by the 


Kingdom at a uniform plant factor 
with varying head, but also by the 
necessity of supplying flow deficien- 
cies at downstream plants. Such op- 
eration inevitably requires a shifting 
of the relative positions of these plants 
on the load curve, and also requires 
that the deficiency in capacity, which 
occurs at Possum Kingdom during 
the lowest head, be compensated 
for by excess capacity available at 
downstream plants during such times. 

As a result of studies based on this 
method of operation, the total pri- 
mary energy for the four-dam system 
is estimated to be 116,000,000 kwhr 
per year. The average division of 
this total among the four plants for 
the most critical period is approxi- 
mately as follows: 
Possum Kingdom 
Turkey Creek 
Inspiration Point 
De Cordova Bend 40,000 ,000 kwh: 

Total 116,000,000 kwhr 

The four power plants would have a 
range of from 1,000 operating hours 
per year at Turkey Creek up to 1,380 
at Possum Kingdom. 


31,000,000 kwhr 
22,000,000 kwhr 
23 ,000 ,000 kwhr 





Based on construction costs pre- 
vailing early in 1950, the combined 
cost of the three projects, including 
substations and transmission inter- 
connections, is estimated to be $26,- 
500,000. This amount includes cost 
of reservoir property, construction 
overhead, a contingent allowance, and 
interest on the principal amount 
during construction. 


All Plants Centrally Controlled 


For economy both in initial in- 
vestment and in operating cost, the 
design provides for remote control of 
all three plants from a central point, 
using carrier current for the super- 
visory control and telemetering opera- 
tions. The factors contributing to 
the feasibility of this control method 
on the project are: (1) The necessary 
apparatus has now been perfected; 
(2) these three power plants, all 
located within relatively short dis- 
tances of each other, are readily ac- 
cessible from a central point; and (3) 
the plants can be connected to trans- 
mission lines to be constructed at the 
same time as the power plants. 

Operation of the three plants will 
be centered at a control building, in 
which the main executive and engi- 
neering offices of the Brazos River 
District will ultimately be housed. 
This building will also provide space 
for a hydrology and reservoir opera- 
tion department. 

The central control room will pro- 
vide a panel for each of the three 
generating units and space for future 
expansion of the system. The ap- 
paratus provided will permit start- 
ing, stopping, or motoring the units; 
voltage and power factor regulation 
and switching; and also will give 
remote indication of faulty operation 
of the most important equipment at 
each plant. 

Operation of the plants in this 
manner will not only allow a reduc- 
tion in operating personnel but will 
also make possible a very economical 
arrangement of the power plants. 
All control equipment at each plant 
will be set into the upstream wall of 
the generator room, so that the only 
superstructure required will be two 
small floors on the upstream side of 
the unit bay. 

In the preliminary investigations 
for the Turkey Creek, Inspiration 
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Point, and De Cordova Bend proj- 
ects, and in the studies for the two 
other projects between Possum King- 
dom and Whitney Dams, considerable 
thought was given to the possibility of 
providing pumped storage both at 
these projects and at Possum King- 
dom Dam. The use of pumped 
storage appeared to be an attractive 
expedient to permit the utilization of 
inflow to the Brazos River down- 
stream from Possum Kingdom for the 
production of primary energy, with- 
out using stored water to compen- 
sate for the short-time deficiencies in 
this inflow. For example, if pumping 
facilities were installed at De Cor- 
dova Bend, water could be pumped 
back into the reservoir during periods 
of deficient inflow between Possum 
Kingdom and De Cordova Bend, 
using energy available at off-peak 
hours of the week. In this manner 
the reservoir could always be kept 
practically full, so that the depend- 
able capacity and the power output 
could be increased 20 to 30 percent 
for the same stream flow. Similar 
considerations apply to the other 
reservoirs. 

The studies and estimates relating 
to the use of pumped storage were 
carried far enough to establish fairly 
well the amount of pumped storage 
required, the cost of providing it, and 
the results it would accomplish. Con- 
siderable study was also given to the 
efficiency and relative merits of dif- 
ferent types of installations. Recom- 
mendations were made to the District 
by the Ambursen Engineering Corp. 
for a complete development of this 
type to replace the three projects as 
discussed above. 

Such a development would have re- 
sulted in an increase in the depend- 
able capacity of new projects from the 
78,000 kw now planned, up to ap- 
proximately 130,000 kw. One objec- 
tion to the plan was the fact that this 
is a fairly large block of hydro power 
to be absorbed in the surrounding 
area at one time. Another objection 
was that the development would have 
required the initial construction of 
four projects instead of three, and 
would have allowed the use of 
pumped storage at only two of 
them, because of the need for an 
afterbay downstream from each 
pumping installation. For these 


reasons, the decision was merely to 
make provision for the future installa- 
tion of pumped storage and to proceed 
with the initial development on the 
basis of the three projects already 
discussed. 

If the pumped-storage installations 
are made after upstream storage has 
been provided and the system load 
has increased sufficiently to utilize a 
larger amount of peaking capacity, it 
is expected that a fourth reservoir, 
to be known as Bee Mountain, be- 
tween De Cordova Bend and Whit- 
ney Dams, and a fifth reservoir, to be 
known as Hightower, to develop the 
remaining head between Inspiration 
Point and De Cordova Bend, can be 
added to the system. This arrange- 
ment would allow the use of pumped 
storage at Possum Kingdom and at 
all the additional reservoirs except 
Bee Mountain. Then only the Pos- 
sum Kingdom and Bee Mountain 
reservoirs would require any appre- 
ciable fluctuations in level for storage 
purposes, since all the power plants 
would be generating and pumping 
during approximately the same hours. 

It is evident that such an installa- 
tion would minimize the problems of 
reservoir operation previously dis- 
cussed, since the available down- 
stream flow and storage would be a 
critical consideration only for the 
Bee Mountain Project. During pe- 
riods of low stream flow, Bee Moun- 
tain could be operated only at the 
highest position on the load curve, 
and the storage requirements would 
thus be kept toa minimum. It might 
be feasible to pump at Bee Mountain 
also, but it appears at present that 
this would require too great a change 
in both the power and flood control 
operation of Whitney Dam. 

Four main types of installation 
were considered in studying the 
possibility of pumping: 

1. Separate motor-driven pumps. 

2. Units with a turbine and pump 


POSSUM KINGDOM DAM was first in comprehensive sys- 
tem of dams constructed for Brazos River Conservation and 
Reclamation District. Primary energy for four-dam system 
is estimated to be 116,000,000 kwhr, of which Possum 


Kingdom will contribute 31,000,000 kwhr. 








impeller on the same vertical shaft 
as the generators. When pumping, 
the generator would act as a motor 
with the same speed and direction of 
rotation as when generating. 

3. A_ reversible pump-turbine 
coupled to a generator so designed 
that when reversed and acting as a 
motor it would have a slower speed 
than when generating. 

4. A reversible pump-turbine 
coupled to a generator which would 
operate at the same speed when acting 
as a motor as when generating. 


Conclusions on Pumping Study 


Tentative conclusions were drawn 
regarding these installations, as fol- 
lows: 

1. The separate pump installation 
requires intake and powerhouse struc- 
tures nearly as large as those for a 
generating unit, and the provision of 
one such pumping unit for each gen- 
erating unit would almost double the 
installation cost per kilowatt. It did 
not appear that the benefits would 
justify such an addition to the project 
cost. 

2, 3. Both the second and third 
types of installations listed involve 
additional cost—for equipment or 
structures or both—of such magni- 
tude as to outweigh the small gain in 
efficiency to be expected. 

4. There is sufficient data on both 
models and prototypes for reversible 
turbines of the fourth type listed to 
indicate that in the relatively near 
future such an installation should be 
feasible and reasonably efficient. 

After weighing all these factors, it 

was decided to design each of the 
three projects so that a reversible 
pump turbine coupled to a single- 
speed generator can be installed in 
the future unit bay. 
(This article is a shortened form of the paper 
presented by Mr. Marks before the Power Di- 
vision session presided over by Milton G. Salz- 
man at ASCE’s Houston Convention.) 
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rHE RIO GRANDE the 
great rivers of the West. It rises in 
the State of Colorado and flows for 
about 400 miles across the State of 
New Mexico until it reaches E] Paso- 
Juarez. Here it becomes the bound- 
ary line between the United States 
and Mexico for a distance of about 
1,240 miles to its mouth in the Gulf 
of Mexico. (See Fig. 1 of following 
article by J. C. Bustamante). 

The Water Treaty of 1944 between 
the United States and Mexico, which 
became effective November 8, 1945, 
settled the long-standing problem of 
the national ownership of waters 
of the international Rio Grande and 
provided for the construction of the 
international works for the conserva- 
tion of its waters and their utilization 
to the maximum benefit of the two 
countries. Briefly, the treaty pro- 
vides for conservation in international 
storage reservoirs and equitable dis- 
tribution between the two countries of 
the entire flow of the river below Fort 
Quitman, including an average of 
more than 3,000,000 acre-ft which 
otherwise would continue to waste 
annually into the Gulf of Mexico, 
largely in the form of floods. The 
division of the international waters 
of the Rio Grande will work out, 
when full development is achieved, 
on about a fifty-fifty basis. 

About 90 miles below El Paso- 
Juarez, near Old Fort Quitman, the 
river enters a canyon section which in 
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effect forms the division between 
what we may term the upper and the 
lower basin. This article concerns 
only the lower basin, which is the 
part of the river covered by the Water 
Treaty. Practically all the waters 
in the upper basin are consumed 
therein so that only about 150,000 
acre-ft per year passes Fort Quit- 
man and enters the lower basin. 

From Fort Quitman to the mouth 
of the Rio Conchos, a distance of 
about 200 miles, irrigation develop- 
ment is not extensive, but possibilities 
of future development are being stud- 
ied. (See profile, Fig. 1, page 40.) 

The flow of the Rio Grande after 
replenishment by the Conchos, aver- 
ages about 1,300,000 acre-ft per year. 
There is a limited irrigation develop- 
ment in both countries in the narrow 
valley immediately below the mouth 
of the Conchos. Here the river 
enters its main Canyon Section, which 
includes the Big Bend area and ex- 
tends almost 400 miles downstream 
from the Conchos. The flow at Del 
Rio near the lower end of the section 
averages 2,700,000 acre-ft per year, 
having been augmented by the two 
more important American tributa- 
ries, the Pecos and the Devils River. 
There is practically no irrigation 
within this reach. 

Through the Canyon Section there 
exist many dam sites, including those 
in the famed Santa Helena Canyon, 
where the almost vertical walls are 








the Mariscal, 


about 1,500 ft high: 
the Boquillas, the Reagan, Panther 
Gulch, Agua Verde, Rattlesnake and 


Diablo. The fall of the river through 
this reach amounts to over 1,600 ft. 
At potential sites practically all this 
fall could be developed by a series of 
dams for the production of electric 
energy. If an average flow of 2,000,- 
000 acre-ft per annum is assumed, 
the energy potential amounts to 
nearly 450,000 hp. 

The International Boundary and 
Water Commission is making an in- 
tensive study of the geology of this 
region and of the many possible sites 
for dams and their costs and char- 
acteristics. A concrete gravity dam 
420 ft high at or above Agua Verde 
to store 4'/, million acre-ft, and a 
rock-fill structure 175 ft high at the 
Diablo site to store 1'/, million acre- 
ft, are being given serious considera- 
tion 

For the next 300 miles, the river 
flows in what is known as the Hill 
Country. Within this reach the 
river receives inflows from many side 
streams, and the average flow in- 
creases to 3,700,000 acre-ft per year 
at the lower end of this section. 
Within this reach about 66,000 acres 
of land in the two countries are irri- 
gated from the river. A 150-ft dam 
at Sullivan Springs would develop 
power but, because of evaporation 
losses, the reservoir would conserve no 
water. 
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Below the Hill Country the river 
enters its delta region and flows for 
another 250 miles to its mouth in the 
Gulf of Mexico. In this reach it is 
joined by two Mexican tributaries, 
the Rio Alamo and the Rio San Juan. 
Below the mouth of the Rio San Juan, 
the river flow averages about 4,500,- 
000 acre-ft a year, and at the Lower 
Brownsville Gaging Station, which is 
near the last main diversion from the 
river, the flow amounts to about 
3,000,000 acre-ft per year. 

Under present conditions, this 
3,000,000 acre-ft wastes into the 
Gulf of Mexico. It is this water 
that can be largely conserved by the 
construction of the storage reservoirs 
on the main stream provided for by 
the Water Treaty. Within this reach 
lie the highly developed Lower Rio 
Grande Valley in the United States 
and its equally large and fertile coun- 
terpart in Mexico which is rapidly 
being developed. There are pres- 
ently irrigated in this area in both 
countries about 750,000 acres. The 
assured and regulated water supply 
to be provided by Falcon and the 
other reservoirs contemplated on the 
Rio Grande will strengthen the econ- 
omy of the area and permit limited 
expansion in the United States and 
considerable expansion in Mexico. 

Construction of Falcon Dam and 
Power Plants, first of the large inter- 
national storage dams and hydroelec- 
tric plants to be built on the Rio 
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FAMED SANTA HELENA CANYON of the Rio Grande has nearly vertical walls about 1,500 high, contains many favorable dam sites. 


Grande, was started in December of 
last year. The dam is a multiple- 
purpose structure for conservation of 
water, flood protection and genera- 
tion of hydroelectric energy. It is 
being constructed jointly by the two 
governments through their respec- 
tive sections of the International 
Boundary and Water Commission, 
of which L. M. Lawson is Commis- 
sioner for the United States, and 
David Herrera Jordan is Commis- 
sioner for Mexico. 


Reservoir Capacity 4,100,000 Acre-Ft 


The site is about 75 miles down- 
stream from Laredo and Nuevo 
Laredo (Fig. 1, page 42). The dam 
will create a reservoir with a capacity 
of about 4,100,000 acre-ft andasurface 
area of some 115,000 acres at maxi- 
mum flow line. Upstream from the 
dam, for an axial distance of about 
40 miles, the reservoir will average 
about 4.5 miles in width. Beyond 
this point it will be contained within 
the present river channel. 

Of the approximately 4,100,000 
acre-ft of capacity, 300,000 is re- 
served for dead storage, for minimum 
power head, and for silt detention; 
2,100,000 acre-ft for conservation 
storage; and the remaining 1,700,000 
acre-ft for flood control. The con- 
servation storage capacity is divided 
between the two countries on the 
basis of the capacity required by each 
country for storage of water allocated 
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to it: 1,230,000 acre-ft, or 58.6 per- 
cent, to the United States; and 870,- 
000 acre-ft, or 41.4 percent, to Mexico. 
The regulated water supply to be 
provided by Falcon Dam is urgently 
required for the large areas of lands 
already developed in the Lower Rio 
Grande Valley of the United States, 
and by Mexico for the considerable 
area now under irrigation and the 
large areas under development on its 
side of the valley [as described by 
Mr. Bustamante in the article that 
follows]. Because of this urgency 
the Water Treaty requires that the 
dam be completed during 1953. 

The estimated cost of Falcon Dam 
and power plants is about $46,000,000 
exclusive of certain items to be borne 
separately by each government within 
its own territory, such as cost of 
land, construction camps, relocation 
of highways and utilities, and access 
roads. The estimated cost of the 
dam without power plants is $33,500,- 
000, prorated between the two coun- 
tries in proportion to the conserva- 
tion storage capacity allocated to 
each. The additional cost of the 
power plants is about $12,500,000, 
borne equally by the two countries. 

The cost of the construction of 
Falcon Dam and power plants is 
being divided between the two coun- 
tries by allocating to the two sections 
of the Commission the performance 
of the various items of work on the 
basis of their estimated costs and in 
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the proportions stipulated by the 
treaty. The work is therefore divided 
into two schedules—Schedule No. 1, 
consisting of items allocated to the 
United States Section, and Schedule 
No. 2, consisting of those allocated 
to the Mexican Section. The work 
under each schedule is being per- 
formed by contract, under the super- 
vision of the two sections. Speci- 
fications were issued by the Commis- 
sion in both Spanish and English, 
including identical technical pro- 
visions, and legal provisions prepared 
by each section in accordance with 
the laws of its own country. Sepa- 
rate bids were requested on the 
schedule of work allotted to each sec- 
tion, in dollars for the work allotted 
to the United States Section, and in 
pesos for the work allotted to Mexico. 
In the development of plans for 
Falcon Dam and power plants, both 
sections of the Commission have con- 
sulted freely with the interested 
agencies of their respective govern- 
ments, particularly with the Bureau 
of Reclamation and the Corps of 
Engineers of the United States, and 
the Ministry of Hydraulic Resources 
of Mexico, as well as with some 
of the outstanding engineering con- 
sultants of both countries. The Bu- 
reau of Reclamation is performing the 
design work on behalf of, and under 
the supervision of, the two sections. 
The dam is of rolled earth-fill con- 
struction with a total axial length of 
some 26,000 ft, of which about 10,000 
ft is in the United States and 16,000 
ft in Mexico. The crest of the dam, 
at El. 323.0 ft, is 35 ft wide and the 
maximum height above present river 
bottom is about 150 ft. The up- 
stream slope is 3:1 with a 20-ft berm 
in the river section at El. 225, and 
thence a 4:1 slope to the original 


surface. The downstream slope is 
2:1 to EL 250 and thence 4:1 to EL. 
190, where the slope breaks to 2:1 to 
the original ground surface. In the 
maximum section, the distance be- 
tween the upstream and downstream 
toes of the dam is about 1,000 ft. 

An oil-surfaced roadway and side- 
walk will be constructed along the 
entire length of the dam, and a beam- 
type guardrail along both edges of 
the crest for protection of traffic. 
The dam probably will become an 
important international crossing con- 
necting with the federal highway sys- 
tems in both countries. 


Spillway Designed for Super Floods 


The spillway is located through 
the United States abutment about 
1,400 ft from the left bank of the 
river. It is a reinforced concrete 
structure of conventional design con- 
trolled by six 50 X 50-ft fixed wheel 
gates. The gate sills are at El. 
256.7. The maximum design ca- 
pacity of the spillway is 456,000 cfs 
when the reservoir water surface ele- 
vation is at 314.2 ft. The flood stor- 
age capacity in the reservoir is suffi- 
cient to limit the discharge of all 
floods which have occurred during 
the past 50 years to a maximum spill- 
way discharge of 60,000 cfs and the 
additional capacity provided by the 
spillway will pass a “super flood’’ 
nearly three times larger than has 
ever occurred during the period in 
which records are available, without 
causing failure of the dam. 

Separate outlet works are provided 
foreach country. The United States 
outlet works consist of a concrete 
gravity dam section adjacent to the 
spillway, in which are embedded 
three 13-ft penstocks through which 
water is admitted to the turbines or 
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bypassed to the river channei below. 
The upper end of the penstocks is 
protected by a trashrack structure 
and admittance of water to the pen- 
stocks is controlled by fixed wheel 
gates. The required capacity of the 
outlet works is 4,500 cfs. 

The Mexican outlet works consist of 
a 22-ft-dia penstock whose upper end 
is located in a conventional-type tower 
structure. Water is admitted to the 
single penstock through a single fixed- 
wheel gate. At the lower end, the 
single penstock terminates in a mani- 
fold section with the water passing 
through the turbines and bypass line 
to the river. The outlet works are 
designed to provide a capacity of 
between 3,500 and 6,500 cfs, de- 
pending on the stage of the reservoir. 

Additional outlet capacity for either 
country can be made through the 
spillway whenever the reservoir is 
above the crest—El. 256.7 ft. 

The power plants, one on each side 
of the river, are near the downstream 
toe of the dam and are practically 
identical. Each contains three ver- 
tical-shaft, single-runner, Francis- 
type turbines, each of which will de- 
velop 14,750 hp at a rated head of 
100 ft, and three 3-phase, 60-cycle, 
vertical waterwheel generators rated 
at 10,500 kw, 6,900 v. While each 
plant has a centralized control room 
and separate and independent facili- 
ties, the two will be interconnected 
for transfer of electric energy from 
one to the other. 

It is estimated that the Falcon 
power plants will generate annually 
about 200,000,000 kwhr of prime 
energy and 50,000,000 kwhr of second- 
aryenergy. Under the Water Treaty 
this energy will be divided equally 
between the two countries. Pro- 
vision is made in the treaty whereby 


FIG. 1. PROFILE of Rio Grande from El 
Paso to Gulf of Mexico shows principal dam 
sites proposed and developed. 
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under special agreements between 
the two governments, power belong- 
ing to either country and not re- 
quired by it may be exported to the 
other. 

Concrete aggregates will be ob- 
tained from two deposits, one in the 
Chapefio area on the United States 
side just downstream from the dam, 
and the other in the Mexican Terrace 
area on the Mexican side, just up- 
stream from the dam. Two aggre- 
gate and concrete mixing plants will 
be installed, one for the concrete in 
each schedule. Embankment ma- 
terials will be obtained from these 
same two deposits, from the excava- 
tions, and from other borrow areas. 

Riprap for both schedules will be 
obtained from sources in Mexico. 
Extensive search failed to find a 
deposit of suitable riprap rock within 
a shorter haul than the Cerralvo 
Deposit, about 55 miles from the dam 
site. This deposit contains beds of 
good limestone. 

The foundation for the dam is a 
relatively hard sand or silt stone which 
will be trenched to provide cutoff 
against underflow. Concrete core 
walls under the embankments are 
not needed. Cement grouting under 
spillway and powerhouse structures 
is specified but it is anticipated that 
the formation will take little grout. 


The completion date for both 
schedules of Falcon Dam is October 
3, 1953, which is just 35 days earlier 
than the treaty date of November 8, 
1953. The construction program has 
been developed to meet this require- 
ment, and the period of 1,050 days 
allowed seems practicable of achieve- 
ment unless there are unprecedented 
floods or it is impossible to secure 
deliveries of materials. 

The plan for diversion and care of 
the river suggested in the specifica- 
tions calls for all embankment except 
that in the river section, and all struc- 
ture work to be completed to El. 285 
by October 15, 1952. In the river 
section, a 500-ft opening with 4 : 1 side 
slopes will be left. Shortly after 
October 15, 1952, a temporary coffer- 
dam will be built and the river flow 
diverted through the 22-ft penstock of 
the Mexican Power Plant structure. 
In the Rio Grande a maximum flow 
from November to April of about 










DAM 175 ft high, of earth or rock fill at Diablo site, would 
create recapture reservoir for power dams upstream, and 
control floods, especially from Devils River. 
gravity dam 420 ft high at Aqua Verde site would store 
4'/, million acre-ft. 


Concrete 






4,000 cfs can reasonably be expected. 
As soon as the closure has reached 
El. 235, the 5-year frequency flood 


can be readily handled. This work 
should not take more than 50 days, 
or until January 7, 1953, and by April 
10 the dam embankment should be 
up to El. 270, which would handle the 
10-year frequency all-year flood. At 
elevations above 256.7, water can 
pass through the spillway. After the 
closure, the rest of the construction 
will be rushed to completion. 

Assuming that the program works 
out as scheduled, that the river flow 
is sufficient to supply the irrigation 
demand, and in addition to fill the 
reservoir to about the spillway crest, 
some stored water can be delivered 
during the latter part of 1953. 


(The original paper on which this article ts 
based was presented by Mr. Ainsworth at the 
ASCE Convention in Houston before the Ir- 
rigation Division Session, at which W. E. 
Blomgren presided.) 





Crest elevation . 


Spillway capacit 456,000 cfs 





- 323 ft above sea level 


Falcon Dam—for international flood control, irrigation and power 


Engineering and International Boundary & Water Earthwork . 
construction . Commission, U.S, & Mexico Riprap 
Design . . U.S. Bureau of Reclamation Concrete 
Type . - Rolled earth Reinforcing steel 
Length . . 26,000 ft Gates, valves, penstocks . 
Height . 150 ft above the stream bed Cost: Dam .... 


Contractor 


Power .... Two 31,500-kw plants 
Turbines Three in each plant, 14,750 hp, 
vertical Francis type 
Output . Prime, 200 million kwhr per year; 
secondary, 50 million kwhr per Construction period . 
year Work begun . 
Reservoir 4,100,000 acre-ft Completion date 


Two power plants 


- 30,000,000 cu yd 
- 400,000 cu yd 
- 300,000 cu yd 
15,000 tons 
7,50C tons 
. $33,500,000 
. $12,500,000 
Falcon Dam Constructors and 
Constructora Intercontinental 
S.A., each consisting of same six 
U. S. contracting firms headed 
by C. F. Lytle Co 
1,050 days 
December 1950 
November 1953 
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Falcon Dam stimulates irrigation in Mexico 


J. C. BUSTAMANTE, M. ASCE, Principal Engineer 


international Boundary and Water Commission, Mexican Section, Cuidad Juarez, Chihuahua, Mexico 


THE RIO GRANDE, which con- 
stitutes the boundary between Mex- 
ico and the United States from Cui- 
dad Juarez—El Paso to its mouth in 
the Gulf of Mexico, is an uncontrolled 
stream. Although there are storage 
reservoirs on the main stream, and 
on the main tributaries on both sides 
of the International Boundary, as 
listed in Table I, they afford only a 
minimum control. The Rio Grande 
still has flows as variable as those 
that occurred in 1948, when a dis- 
charge of 600 cfs recorded at the Rio 
Grande City gaging station on June 
24, 1948, was followed four days later, 
on June 28, by a discharge of 145,000 
cfs. The Rio Grande City gaging 
station is at the entrance to the 
Lower Rio Grande Valley. The flood 
originated in the basin of the Devils 
River and the discharge recorded at 
the gaging station at Del Rio was 
almost 477,000 cfs. 

These great changes in discharge 
have made it very difficult to develop 


of suitable land which are found on 
both sides of the Lower Rio Grande. 
It is necessary not only to have the 
water available at the right time for 
irrigation, but also to protect the 
planted lands against floods. 

The Water Treaty of February 3, 
1944, between the United States and 
Mexico provides for the construction 
of several international storage dams 
and reservoirs on the Rio Grande. 
Of these the lowermost, and the first 
to be constructed, is Falcon Dam, 
located about 72 miles below Nuevo 
Laredo, Mexico, and Laredo, Tex. 
The construction of this dam is 
already started (see preceding article 
in this issue, by C. M. Ainsworth; 
also item in the December 1950 issue, 
page 60) and the studies to determine 
the best sites for the dams upstream 
are being continued by the Inter- 
national Boundary and Water Com- 
mission. 

As has been mentioned, the Lower 
Rio Grande Valley contains large 
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the Mexican side, inside the Reynosa- 
Matamoros-San Fernando triangle, 
in the State of Tamaulipas (Fig. 1), 
there are about 1,000,000 acres of 
first-class lands that have been 
sparsely cultivated mainly by dry 
farming, where the crops are depend- 
ent on a suitable amount of rain at 
the proper time. Prior to the build- 
ing of levees along the river and of the 
floodways on the Mexican side, the 
river overflowed every year flooding 
most of the lands laying between the 
river and the Monterrey- Matamoros 
railway and leaving them covered 
with a layer of fertile silt and well 
saturated with moisture. The farm- 
ers took advantage of these favorable 
conditions to do their planting, run- 
ning the too frequent risk of an ex- 
temporaneous flood which might ruin 
their crops. Approximately 25,000 
acres were cultivated under these 
perilous conditions. 

Apart from the lands subject to in- 
undation, about 25,000 acres were 
cultivated which were dependent on 
the rains foracrop. After the levees 
and floodway channels were com- 
pleted in 1938, ways were sought to 
provide irrigation for the lands sub- 
ject to flooding. For this purpose the 
Retamal Canal was built to divert 
water from the Rio Grande by grav- 
ity into a natural depression which 
was improved with a levee in its 
eastern side so as to form Culebrén 
Reservoir, later extended to the south 
to form the Palito Blanco Reservoir 
(Fig. 1). 

With the Retamal Canal and Cule- 
brén and Palito Blanco Reservoirs, it 
has been possible little by little to de- 
velop an irrigation system which, at 
the end of 1950, included some 65,000 
acres. New population centers have 
developed, and old ones have grown 


FIG. 1. LOWER RIO GRANDE VALLEY 
contains large areas suitable for irrigated 
crops such as citrus fruit and vegetables, 
and especially cotton. To utilize that part 
of Falcon Reservoir storage allotted to her, 
Mexico has planned Lower Rio Bravo Irriga- 
tion System of 575,000 acres, divided into 
four units. 
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ANZALDUAS CANAL is being exca- 
vated in two steps. First, initial prism 
is cut to full depth (right) with tractor- 
drawn scrapers hauling spoil to dump- 
ing areas. This initial cut removes 
about 50 percent of total earth volume. 
Then draglines (far right) extend initial 
prism to full canal width, and shape 
banks. Section shown, between Kms. 
29 and 30, is lined with clay on slopes 
and bottom because of presence of 
sand lens. 


In addition to the irrigated lands, 
some 250,000 acres are at present 
dry farmed. These are scattered over 
the area suitable for cultivation. 
Altogether, this part of the Lower 
Rio Grande Valley produced around 
240,000 bales of cotton in 1950, while 
the irrigated area in the Lower San 
Juan River system produced an addi- 
tional 100,000 bales. The Falcon 
Dam when completed will appreci- 
ably regulate the erratic flow of the 
Rio Grande, will provide a depend- 
able water supply for irrigation, and 
will protect the flood control works, 
thus providing a good foundation for 
the extension of irrigation both in 
Mexico and in the United States. 

To utilize that part of the Falcon 
Reservoir storage which the Water 
Treaty allots to Mexico, together 
with the flow of the Alamo and San 
Juan Rivers and returns from the 
Lower San Juan Irrigation System, 
Mexico has planned the Lower Rio 
Bravo Irrigation System, with a net 
area of approximately 575,000 acres 
divided into four irrigation units, as 
shown on the map, Fig. 1. 

The water supply for this irrigation 
system will be from a gravity intake 
on the Rio Grande, utilizing the flood 
control diversion dam which the In- 
ternational Boundary and Water 
Commission has proposed for the 
Anzaldiias site on the river. Water 
will be released from Falcon Reservoir 
and will flow in the river channel to 
the diversion dam. It will enter the 
Anzaldias Canal through a gravity 
intake located normal to the axis of 
the diversion dam at its western 
abutment. 

The Anzaldtias Canal will follow the 
general direction of the Rio Grande, 
will cut through the city of Rey- 
nosa, and at Kilometer 20 will di- 
vide into two branches. The main 
branch will extend to the south- 
southeast. The second branch will 
follow the river, cross the Retamal 
Canal, and skirt the Culebrén Reser- 
voir. At Kilometer 40 the main 
branch will divide and a branch will 
extend toward the east. The Cule- 
br6n and Palito Blanco Reservoirs 
will function as regulating reservoirs. 
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The third unit of this irrigation 
system will include 20,000 acres of 
high lands which cannot be irrigated 
by gravity flow, and which will re- 
quire pumping. Plans include a 
pumping plant near the town of Rio 
Bravo, approximately at Kilometer 
34 on the Anzaldiias Canal. 

The Anzaldtias gravity intake 
structure will be of reinforced con- 
crete, normal to the axis of the Anzal- 
dias Diversion Dam. It will have 
six radial gates, each 19.7 ft wide by 
14.8 ft high. These will be elec- 
trically operated. Provision will be 
made for stop-log closure. The An- 
zaldias Canal in its first 3 miles will 
be 138 ft wide at the bottom with 
side slopes of 1'/2:1. The longitudi- 
nal slope, s, will be 0.00010, and with 
a water depth of 16.4 ft, the discharge 
will be 8,828 cfs. Excavation for the 
canal is practically complete for the 
first 25 miles, and construction of the 
intake will begin early in 1951, with 
the hope that the intake and part of 
the canal can be placed in service by 
May 1, 1951, even though by that 
date the international diversion dam 
at Anzaldiias will not be built. 

In order to pay for the Anzaldtas 
Diversion structure, intake and canal, 
the lands benefited have been assessed 
$32.75 per acre (at the present rate of 
exchange), to be paid in annual in- 
stallments with 4 percent interest on 
the unpaid balance. The time 
allowed for payment will vary with 
the size of the benefited lands. As- 
sessments on plots up to 50 acres may 
be paid in 20 years; those on plots of 
50 to 125 acres must be paid in 15 
years; and those on extensions of 
more than 125 acres must be paid in 
10 years. Contracts with the Min- 
istry of Hydraulic Resources have 
been signed by the land owners and 
have been entrusted to the Bank of 
Mexico. The Bank of Mexico, as 
trustee for the Government, has 
issued bonds which have been bought 
by the land owners and by interested 
industrial concerns, thus furnishing 
the funds for the construction of the 
Lower Rio Bravo Irrigation System. 

Excavation contracts for the An- 
zaldiias Canal are held by two com- 





panies—La Victoria y Asociados, 
S. A., and Construcciones Hidrau- 


licas, S. A. Constructora Cuauh- 
temoc, S. A., has the contract for the 
canal structures. No contracts for 
the intake or diversion structures 
have as yet been awarded. 


(Mr. Bustamante’s original paper, on which 
this article is based, was presented before the 
Irrigation Division, with M. E. Blomgren pre- 
siding, at the ASCE Convention in Houston, 
Tex. 





TABLE |. STORAGE RESERVOIRS 
IN RIO GRANDE BASIN 


Of capacities exceeding 15,000 
acre-ft at spillway level 


IN MEXICO 

Capacity, 
NAME AND RIVER Acre-Fr 
Boquilla, Rio Conchos. 2,116,000 
La Colina, Rio Conchos . ; 21,900 
La Rosetilla, Rio Conchos Basin 15,400 

Francisco I. Madero (Las Virgenes), 
Rio Conchos Basin 344 600 


Centenario and San Miguel, Rio San 


Diego Basin 19 ,900 
Venustiano Carranza (Don Martin), 
Rio Salado 1,123 ,000 
Marte R. Gomez (El Azticar) Rio San 
Juan , 876 , 400 
Culebrén and Palito Blanco, State of 
Tamaulipas 228 000 
Total in Mexico 4.745.200 
IN UNITED STATES 
Rio Grande, Rio Grande, Colo 51,100 
Continental, Rio Grande, Colo 26.700 
Santa Maria, Rio Grande, Colo 43 ,600 
Terrace, Rio Grande, Colo 17.7 
Mountain Home, Rio Grande, Colo. 20 , 100 
Sanchez, Rio Grande, Colo 103 , 2 
Costilla, Rio Grande, N. Mex. 15,7 
El Vado, Rio Grande, N.Mex 200 , 300 





Bluewater, Rio Grande, N.Mex 43 ,500 
Elephant Butte, Rio Grande, N. Mex. 2,197,600 
Caballo, Rio Grande, N.Mex 346 000 
Alamogordo, Pecos, N. Mex 132,200 
Mac Milian and Avalon, Pecos, N.Mex 43 500 
Red Bluff, Pecos, Tex 310,000 
Willacy, Pecos, Tex. . . 25,000 
Total in United States 3,576,200 
PROPOSED 
Falcon under construction), Rio 
Grande, Mexico & U.S 3,300,000 
In or near Agua Verde (under study) 
Rio Grande, Mexico & U. 5 4,500,000 
El Cuchillo (above Marte R. Gomez) 
Rio San Juan, Mexico 400 ,000 
San Antonio, Rio Florido, Rio Conchos 
Basin. Mexico 200 . 000 
(Vol. p. 273) 43 











New York State Thruway to be paid 


for by special license fees 


Cost for 535-mile length estimated at $450,000,000 


BERTRAM D. TALLAMY, Assoc. M. ASCE 


Chairman, New York State Thruway Authority, and Superintendent, New York State Department of Public Works, Albany, N.Y. 


FINANCING of the New York State 
Thruway rests on the old principle of 
bonding, but with a new applica- 
tion—amortization through the sale 
of special licenses for Thruway use. 
The Thruway Authority is convinced 
that this financial plan is the most 
equitable that could be devised. The 
$450,000,000 cost of construction and 
the operation costs will thereby be 
distributed among those who use it, 
now and in the future. 

When the legislature first author- 
ized the Department of Public Works 
to proceed with plans for Thruway 
construction, the superhighway was 
to be financed by funds made avail- 
able each year for highway work. 
Two years and $65,000,000 later, it 
was apparent that the Thruway could 
not be built without seriously impair- 
ing construction and maintenance 
programs for other state highways. 
In 1945, when Governor Thomas E. 
Dewey recommended that the new 
super-road be self-liquidating, a con- 
ventional toll system was considered. 
The idea was discarded, however, 
after a committee of engineers found 
that toll collection would be expen- 
sive and inconvenient. 


To Be Financed by Bond Issue 


New York State’s expressway is 
now the special province of the Thru- 
way Authority, which is responsible 
for its construction and operation. 
The Authority is by law empowered 
to issue bonds up to $500,000,000, 
but to date most construction has 
been financed by the $65,000,000 
made available by annual appropria- 
tions to the state budget, all of which 
is to be repaid. The 1951 legislature 
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authorized an additional $60,000,000 
loan with the stipulation that “any 
and all expenditures made from this 
appropriation shall be repaid to the 
state.” 

In September 1950, the Authority 
secured from private investors a loan 
of $10,000,000 at the exceptionally 
low interest rate of 1'/2 percent. 
This loan permitted the transfer of 
the Grand Island bridges and the 
beginning of more than $8,000,000 of 
construction in their vicinity. 

An amendment to the state consti- 
tution providing that state credit be 
pledged to Thruway Authority bonds 
will be referred to the voters in 1951. 
If approved, it will make possible an 
interest rate of 2 percent or less and 
eliminate the need for establishing 
reserve revenues. The reduction of 
required income from $28,000,000 to 
$16,000,000 will nearly cut in half 
the fees which would otherwise have 
to be charged for Thruway licenses. 

Exact fees have not yet been deter- 
mined, but will range from a rela- 
tively small amount for passenger cars 
to proportionately higher rates for 
commercial vehicles. Licenses will 
be issued on a yearly basis, although 
some convenient provision will be 
made for vacationing and out-of-state 
users. The licensing plan will become 
effective as soon as substantial lengths 
of the Thruway are completed. 

To date, only 12.92 miles of the 
proposed 535 miles are open to traffic, 
and 64 miles more are under construc- 
tion. Plans are complete or under 
way for 113.5 miles, and surveys are 
in preparation for another 127. 

The Thruway was conceived as a 
part of a vast interstate highway net- 


work, and in answer to mounting 
traffic probiems, state and national. 
Motor vehicle registrations in New 
York State have already topped the 
three million mark and are still rising. 
Street highways, many of them nearly 
20 years old, are not equal to the 
terrific traffic burdens thrust upon 
them. Neglected because of the de- 
pression, the war, shortages of funds 
and emergencies, they are deficient on 
several counts—structure, design, 
safety, and capacity. 

The remedy lies not in reconstruc- 
tion and repair, although existing 
highways must necessarily be im- 
proved, but in a high-capacity high- 
way, built on a new right-of-way and 
conforming to the most exacting 
standards of design and construction. 
It is not only a far-reaching solution 
to present traffic problems but a far- 
sighted provision for future ones. 

Access control, the elimination of 
intersections at grade, and the pro- 
vision of a safe. efficient artery for 
private and commercial traffic are 
the guiding objectives and determin- 
ing factors in the Thruway design. 
Its features, however, do not differ 
markedly from those of many express- 
ways in other states. 

The Thruway will be entirely free 
of intersections at grade. Overhead 
structures or underpasses will carry 
all cross traffic, and special enter- 
leave lanes at least 1,200 ft long will 
feed and receive Thruway traffic. 
Adequate access to and from all 
major routes, as well as connections 
to the larger cities, will be provided. 

The Authority is at present build- 
ing two traffic lanes in each direction, 
one 12 ft wide, the other 13 ft wide, 
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OVERHEAD STRUCTURES and underpasses 
will eliminate all grade intersections and 
cross traffic on New York State Thruway. 
Overpass (above) is on completed section 
between Catskill and Saugerties. 


and two additional 12-ft lanes will be 
added in the mall as required, leaving 
a minimum mall width of 20 ft. The 
minimum width of right-of-way is 200 
ft. Stabilized shoulders at least 9 ft 
wide are provided, giving a total 
minimum roadway width from shoul- 
der to shoulder of 112 ft. Estimates 
indicate that the Thruway, when 
complete, will readily carry 40,000 
vehicles daily, at any point and in 
each direction. 

The minimum vertical and _ hori- 
zontal sight distance permitted is 
1,000 ft; the maximum allowable 
grade is 3 percent; and the minimum 
radius of curvature is 2,800 ft. A 
mall varying from 20 to 150 ft or 
more in width, depending upon loca- 
tion, will separate opposing travel 
lanes. The pavement is a 9-in. uni- 
form depth, reinforced concrete slab 
of about 1:1*/4:3'/2 mix, with longi- 
tudinal and transverse joint supports 
for load transfer. The transverse 
joints occur about every 90 ft, and 
are placed on a varying depth of 
gravel arranged on an inclined plane 
with the greater thickness at the ditch 
side to permit drainage. Porous tile 
side drains of 6-in. diameter are 
covered with broken stone or gravel. 

Materials used meet the standard 
specifications for all New York State 
highway work, with minor revisions 
to meet local conditions. Pavement 
cements are air-entrained portland, 
combined with natural in a ratio of 
"/s portland to '/s natural. For 
structures, Type 2 portland cement is 
combined with natural cement in the 
same ratio. 

The proposed Hudson River bridge 
between Tarrytown and South Nyack 
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FIG. 1. 
lows historic trail of early westward pioneers. 
highway will connect New York on eastern coast with 
Buffalo at western tip of state, and will also connect 
Massachusetts border with Pennsylvania border. 


WAGON DRILLS 
prepare ledge rock 
for blasting on Thru- 
way right - of - way. 
Elevations of ledge 
rock are determined 
by refraction seismo- 
graph, supplemented 
by actual drilling 
operations. 


TWIN BOX CULVERT 
is erected to carry 
drainage under Thru- 
way. For culvert 
structures Type 2 
portland cement is 
used in combination 
with natural cement 
in ratio of 7 parts port- 
land to | part natural. 


will be a 1,100-ft tied arch across the 
navigation channel, the longest of its 
kind ever constructed. The main 
span will be 138 ft above water, and 
will cost about $50,000,000. (See 
Civi. ENGINEERING for January 
1951, p. 70) 

The bridge piers will be founded on 
hollow, reinforced concrete caissons, 
the tops of which are below ebb-tide 


ROUTE of New York's 535-mile Thruway fol- 








Super- 


level. The caissons will be supported 
by 30 to 36-in. steel cylinders filled 
with concrete extending down to a 


sand and hardpan stratum. The 
caissons, which will be compart- 
mented, will be towed to their posi- 
tions and sunk on a prepared level 
bottom by filling them with water or 
sand and water. The caissons will be 
gradually dewatered as the super- 
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structure progresses. Fendering and 
ice-breaking racks will be provided 
at all piers. The bridge plan con- 
templates three wide traffic lanes in 
each direction with a center strip for 
disabled cars and an emergency walk 
on each side. 

The Grand Island bridges over the 
Niagara River, which were recently 
transferred from the Niagara Fron- 
tier Authority to the Thruway Au- 
thority, are already operating as a 
part of the Thruway system. 


Procedures for Subsurface Explorations 


Extensive use is being made of 
geophysical procedures for subsurface 
explorations. Now in operation are 
two of the most modern types of re- 
fraction seismographs and one earth 
electrical resistivity apparatus. The 
seismographic procedure involves tak- 
ing time-direction measurements on 
vibrations set up by small explosions. 
To date, the seismograph has been 
used only in determining the eleva- 
tion of ledge rock, and in practically 
all instances the information thus 
obtained has been supplemented by 
actual drilling operations. This pro- 
cedure acts as a safeguard against 
possible misinterpretation of seismic 
results. 

While the basic theories governing 
seismic exploration are fairly well 
developed, the application to various 
field conditions has not been broad 
enough to assure certain results with- 
out the use of some type of factual 
verification. However, the seismic 
procedure has been found particu- 
larly applicable in extending informa- 
tion obtained from the drilling work. 
It will also effect major savings in 
time and money. 

The electrical resistivity procedure 
consists of passing an electrical cur- 
rent through the earth and measuring 
the voltage drop at specific intervals. 
From these measurements, it is pos- 
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FORMS are prepared 
for alpha beam on 
typical Thruway 
structure. Bridges 
along Thruway also 
include I-beam, plate- 
girder, concrete 
rigid-frame, and rigid- 
frame arch types. 
Largest structure is 
1,100-# tied arch 
planned for Hudson 
River crossing. 


sible to determine the characteristics 
of the soil profile. The work in New 
York State to date has indicated that 
the accuracy of this method is limited, 
and considerable preference is being 
given to seismic equipment. The 
electrical resistivity procedure, how- 
ever, has proven useful in determining 
the location, depth and extent of 
granular deposits. 

It frequently happens in modern 
highway design that high embank- 
ments fall on soils of questionable 
supporting strength. It should be 
noted that the depth to which stresses 
in the soil extend beneath a loaded 
area is not dependent on the unit 
load, but on the width of the loaded 
area. 

Earth embankments with base 
widths of 300 ft are not uncommon in 
Thruway plans. This means that the 
soil, for a depth of at least 300 ft, is 
subject to shearing stresses that may 
be sufficient to cause failure, and to 
normal pressures which may be suffi- 
cient to cause major consolidation. 
Therefore it was often found neces- 
sary to use special designs, including 
the construction of extensive berms 
adjoining the embankment proper to 
eliminate shearing action in the 
foundation under the imposed load. 
Often it is impractical either to reduce 
or sufficiently accelerate the consoli- 
dation of the soil to eliminate unde- 
sirable settlement, and _ estimates 
must be made of the probable settle- 
ment and provision made accordingly 
at the time of design. 


Problem of Excavated Materials 


Perhaps the soil problem most often 
encountered in the present design of 
the Thruway is the proper utilization 
of materials obtained from excava- 
tions. Part or all of the material ex- 
cavated within the roadway proper 
may be unsuitable for the construc- 
tion of an embankment by normal 





procedures. Usually the material is 
undesirable because of its high mois- 
ture content. For many of the de- 
signs, it is considered best to employ 
such material in that part of the em- 
bankment outside the section imme- 
diately supporting the pavement, 
rather than to dry the soils to a mois- 
ture content necessary for proper 
compaction. Where minor quantities 
of earth are involved, the most eco- 
nomical procedure is often to waste 
the unsuitable material. 

All new plantings are being de- 
signed in relation to the surrounding 
hills, woods and farm lands. Indige- 
nous trees and shrubs to be used 
include oak, ash, hickory and walnut, 
sugar maple, beech, birch, hemlock 
and pine. Among the sub-trees will 
be flowering dogwood, hornbeam, 
shadbush and hawthorn. 


Landscaping Used as Screen 


New plantings will be concentrated 
chiefly at major traffic intersections, 
although some will be used along the 
roadside to screen objectionable off- 
scapes, and on the mall to reduce 
headlight glare. Because of the size 
of a complete cloverleaf intersection 
(approximately 60 acres) a woods 
growth is considered the least costly 
cover. 

To blend newly graded surfaces 
with the adjacent topography, Thru- 
way builders are giving special atten- 
tion to the modeling of land forms and 
flattening of cut-and-fill slopes. 

Topsoil salvaged during grading 
operations is being replaced to a 
depth of 4 in. on drainageways, the 
mall, and all ground surfaces dis- 
turbed by grading operations except 
the shoulders along the outer lane. 
These shoulders are being mechan- 
ically stabilized without the addition 
of topsoil. 

Fine trees, groves, and other land- 
scape features are carefully preserved 
wherever possible, in conformity with 
general state highway policies. Top- 
soil is laboratory tested to determine 
the kinds and amounts of fertilizers 
needed to support plant growth, and 
appropriate grasses and legumes are 
chosen for each local condition. 

The need for this superhighway is 
unquestioned. In general, any oppo- 
sition to it has been in particular, not 
in principle. It will bring benefits to 
commerce, industry, agriculture and 
the motoring public. A vital trans- 
portation artery, it will serve the 
state and the nation in peace and in 
war. To these ends, the Thruway is 
being advanced with all possible 
speed, althougi progress will be 
slowed by the present shortage of 
steel. 
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California engineers guide 


state legislation 


ANTHONY J. KENNEDY, Attorney-at-Law, Sacramento, Calif. 


BETWEEN the workings of the en- 
gineering and the legislative mind 
there is a wide gulf. Engineers seek 
to determine facts and to translate 
them into concrete achievement. 
They are reluctant to assume leader- 
ship in legislation, where policy is 
formulated on the basis of a wide 
variety of considerations which can- 
not be evaluated precisely. 

Yet the engineering profession, 
through inventions and new processes 
of the machine age, is the catalytic 
agent responsible for a vast amount of 
legislation. If this statement seems 
astonishing, it can easily be substan- 
tiated by a glance at the mass of 
bills before the present session of the 
California Legislature. Twenty or 
thirty deal with the vital subject of 
air pollution. A series of bills would 
authorize the State Water Resources 
Board to investigate the beneficial 
uses of water in the state, and one bill 
provides for a bond issue of $400,- 
000,000 to develop projects for the 
conservation of water and the produc- 
tion of power. Some twenty bills are 
concerned with the control of water 
pollution. Numerous other bills per- 
taining to flood control, zoning, irri- 
gation, reclamation, highways, build- 
ing codes, and school construction 
could be cited to emphasize the fact 
that engineers must assume a full 
share of responsibility for today’s 
social and economic life—and for the 
legislation that regulates it. 

Of all professions and groups, only 
engineers have the complete reservoir 
of knowledge, ability and experience 
for solving the problems created 
through engineering progress. This 
reservoir often remains untapped be- 
Cause engineers, either from modesty 
or from a false sense of ethics, sit 
back waiting for their services to be 
requisitioned. This hands-off atti- 
tude may also be based on a fear that 
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legislative activity will be interpreted 
as political pressure, but in any event 
it is wrong since it weakens the 
forces of good government. 


Legislators Want Guidance 


Let us look at the problem from the 
legislator’s point of view. In the 
1951 session of the California Legis- 
lature, 5,167 bills have been intro- 
duced. Judging from past sessions, 
some 1,600 of these will be consid- 
ered of sufficient importance to pass 
both houses, receive the Governor's 
signature and become law. Commit- 
tees will divide and classify this 
legislation and make recommenda- 
tions, but in the final analysis it will 
be each individual legislator’s ob- 
ligation to vote “aye” or “nay” on 
every bill that reaches the floor. 

The legislator obviously cannot do 
a research job on every bill. He needs 
intelligent guidance from responsible, 
informed sources. When his sources 
of information on a bill are reliable, 
his vote is right and the cause of good 
government is served. When in 
doubt, the legislator will turn to 
those he knows and trusts. If he has 
no means of contact with the engi- 
neering profession, its knowledge and 
experience will be inaccessible to him. 
In the interest of good government, 
the profession should sift out of the 
mass of legislation those bills on 
which it can give expert advice, and 
transmit this advice to the legisla- 
tors, so that they will be able to draw 
upon it in deciding how to vote intelli- 
gently. 

In the matter of civilian defense, 
for instance, it is not sufficient that 
individual engineers be actively en- 
gaged in studying its engineering 
aspects. Somewhere, in the maze of 
societies and associations, there 
should be committees through which 
the services of the profession can be 





THE PURPOSES of the California 
Legislative Council of Professional! 
Engineers are to develop professional 
engineering and land surveying for 
the protection of public health and 
safety, to coordinate the legislative ac- 
tivities of the member organizations, 
and to make members of the profession 
aware of their opportunities and re- 
sponsibilities for good state govern- 


ment. 


THe CoUNCIL was organized in 
1948 to take the place of a similar 
group that had represented the civil, 
structural, and county engineers. 
At present 17 organizations are in- 
cluded in the Council—11 California 
local sections of Founder Societies 
plus 6 other organizations of engi- 
neers and land surveyors. 


FOR TWENTY YEARS the writer has 
been associated with engineers— 
civil engineers in particular. He is 
now the legislative counsel of the 
California Council of Professional 
Engineers. Beginning in 1931 with 
his appointment as legal aide to the 
newly created Board of Registration 
for Civil Engineers in California, he 
has worked almost continuously in the 
interest of the profession. This article 
is abstracted from his recent address 
before ASCE’s Los Angeles Section. 











made available to the public agencies 
most in need of them. 

The California Legislative Council 
of Professional Engineers is making 
a determined effort to fill needs such 
as this. For example, various mem- 
bers of the Council worked this year 
for the first time with legislative 
committees—particularly with the 
State Senate committee studying 
school construction, the Assembly 
committee working on overlapping 
jurisdictions in building codes, and 
the Assembly committee on conser- 
vation and planning. In each case, 
the members of the legislative com- 
mittee welcomed the constructive help 
the engineers could give. 

If the influence of the profession is 
to be made effective for good govern- 
ment, unified action is a necessity. 
Such action can only be obtained 
through a representative group which 
can direct the energies of its mem- 
bers. The Legislative Council is 
achieving success in assisting Cali- 
fornia engineers to make their voices 
heard in government at the state 
level, and similar agencies may be the 
answer to this problem in other states. 
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FIG. 1. 
on 4.3-mile crossing. 


Structure is estimated to cost more than $42,000,000. 


Md., designed the bridge. 


ELEVATION of Chesapeake Bay Bridge shows variety of structures used 
Suspension span measures 1,600 ft center to center of towers. 
J. E. Greiner Co., Baltimore, 





Ingenuity and heavy equipment combine to 


AS IF in resentment at man’s at- 
tempts to bridge the channels of 
Chesapeake Bay, nature has lashed 
out with uncommon fury. Treacher- 
ous tides, high winds, and bad 
weather, topped by the hurricane of 
last November, have combined to 
bedevil the builders of what even 
under ordinary conditions would be 
a difficult job. The Chesapeake 
Bay Bridge, stretching 4.3 miles, 
involves some of the heaviest con- 
struction attempted in this country 
in many years. The construction 


plant used by the six contractors 
have 


on the job is estimated to 
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totaled, at one particularly active 
period, almost $5,000,000. At times, 
it has seemed possible to walk from 
one shore to the other over the 
hundreds of pieces of heavy floating 
equipment. 

When completed, this unusually 
long structure will form an important 
link in the chain of superhighways pro- 
posed or now being built which will 
join New England with Florida. 
In the course of its length, the 
Chesapeake Bay Bridge embodies a 
variety of types of structural spans. 
Included in its design are decked 
girders, decked trusses, decked canti- 


FIG. 3. POTOMAC.-TYPE PIER 
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levers, through cantilevers, and a sus- 
pended span 1,600 ft long from center 
to center. (Figs. 1, 2, and 4). At 
present the cost of the structure is 
estimated at between 42 and 44 mil- 
lion dollars. The project will be 
financed by a 20-year bond issue. 
However it is expected that tolls 
will pay back the cost of the struc- 
ture before that time. The bridge 
is expected to open some time in mid 
1952. 

This bridge is interesting not only 
because of the multiplicity of struc- 
tural designs in the superstructure, 
but also because of its unusual piers. 
Of the bay piers, 27 are of conven- 
tional design and were constructed in 
conventional cofferdams. After these 
steel sheetpile cofferdams were driven, 
braced, tremie sealed, and dewatered, 
the bridge piers were poured in the 
dry. These piers, 10 on the west end 
of the bridge and 17 on the east end, 
all rest on steel H-piles driven into 
the bay bottom. 

Of greater interest to engineers, 
however, are the 24 Potomac-type 
piers (Fig. 3), 12 on each side of the 
suspension span. These piers, first 
used on the Potomac River Bridge, 
whence their name, require no cof- 
ferdam but are poured in permanent 
steel forms commonly called cans. 
This method was developed by the 
engineers, J. E. Greiner Co. of Balti- 
more, and used by two of the con- 
tractors, Merritt-Chapman & Scott 
and J. Rich Steers. 

The procedure is as follows. The 
pier site is dredged to natural sand. 
Wooden piles are driven into the bed 
of the bay, and a wooden mat is 
sunk in exact position at the site of 
the pier and secured to the timber 
piles by divers. Guides erected at 
the edges of this mat are used to 


FIG. 4. PROFILE shows depth of sand strata along 
center line of bridge. 
Piers 25 and 26. Through cantilever runs from Pier 36 


Suspended span runs between 
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FIG, 2. CHESAPEAKE BAY BRIDGE, 
which connects Sandy Point with Kent 
Island, Maryland, will be link in New 
England-to-Florida expressway. 
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locate it during driving. These tim- 
ber mats have holes cut through them 
at various predetermined locations, 
through which the contractor must 
drive the steel H-piles at various 
batters in various directions. As the 
allowable error on the driving of 
these piles was very small, the con- 
tractors erecting the piers tried in 
vain for some time to find the best 
method to position and drive the steel 
piles to the required accuracy. This 
difficulty was overcome when Robert 
Trimble of the Frederick Snare Corp. 
suggested the use of a gyrocompass on 
the floating pile driver. This method 


worked out very well and was used by the permanent steel piles. The 
by all contractors on the job. pier is then poured with tremies to 
When the permanent steel piles, within 8 ft of the tops of the cans, 
both batter and plumb, had been and the remaining height of the pier 
driven, the permanent steel form for is poured in the dry. 
the pier was lowered over the piles The cans were fabricated at the 
and set on a wooden platform. This Baltimore Shipyards of the Bethle- 
form looks somewhat like milk cans hem Steel Co. They were designed 
with long necks which have a circular both in pairs, for some piers, and in 
section, bell-shaped bottom and _ groups of four, for other piers. A 
tapering stack. The dimensions of steel diaphragm, running from about 
the forms vary according to the 10 ft from the bottom of the form to 
depth of the piers. When the cans_ within 10 ft of the water line, was 
are in position on the timber mat, a welded between all cans. 
tremie seal is poured. Once the seal The Frederick Snare Corp. 
has set, the load of the pier is taken adopted a slight variation of the 











UNUSUALLY HEAVY RIGS (upper left) lower timber mat a 
pier site prior to sinking of steel form for Potomac-type pier. 
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mat to proper batter. Rig mounts gyrocompass so that piles 
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-Steel H-beams 
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(0) Sena ~ SONG can be accurately located. 
wt walls . 
z Holes for “S08 $08 
Movable leads— ~~ | “909° 908° FIG. 5. METHOD of erecting Poto- 
_ . mac-type piers used by Frederick 
Timber Mat - 

Snare Corp. is shown at left. (a) 

Water line = Woter line Pipe-piles are driven in dredged 

— ye ee SS — pier site, and steel sections are 

‘Floating rig —Permanent attached. (b) Steel grillage with 


steel form 


4-in. timber mat attached is sunk 
and bolted in position on transverse 
girders. (c) Steel H-Beams are 
driven through precut holes in 
timber mat by single-acting Mc- 
Kiernan-Terry S10 air hammer. (d) 
Forms are lowered onto timber mat 
and tremie seal is poured. 
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Movobie leads \ 


FIG. 6. (below) Un- 
usual design of coffer- 
dam for erection of 
anchorages permits 
easy access to all 
parts of site. Heavy 
master piles serve 
to minimize cross 
bracing, leaving work 
area relatively un- 
obstructed. Movable 
leads gan be raised 
or lowered and set 
at various batters. 
Anchorage rests on 
600 piles. 
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MASTER PILES for cofferdam for Pier 28 
are driven around timber frame (top of 
page). Rig in background is driving steel 
sheeting between master piles. Close-up 
of master pile (next below) shows detail of 
welded sheetpiling. Corner pile in back- 
ground weighs 30 tons. Driving rig mounted 
on cofferdam walls (above, left) has three 
motions, transverse, longitudinal and rota- 
tional. Leads, at left, may be lowered and 
set at any batter for driving anchorage’s 
600 piles, most of them battered. After 
tremie seal is poured and cofferdam is 
unwatered, piles are cut off (above, right). 
Pin piles may be seen running up to top of 
cofferdam to support bracing. Workmen 
place concrete in walls of Pier 23 (left). 
Note open working area made possible by 
this type of cofferdam. 
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above method. Instead of timber 
piles, 14-in. pipe piles were driven 
into the dredged pier site (Fig. 5). 
This reduced the number of piles 
needed under the timber mat to 
eight for the average two-column 
pier. These pipe piles were arranged 
in two rows, and steel girders were 
fastened to the top of each row by 
male connections which secured the 
girders to the piles. A steel grillage, 
with a double layer of 4-in. timber 
mat, similar to the timber mat sug- 
gested by the engineer, was then 
sunk, positioned and bolted to the 
steel girders. Here, instead of guides 
fastened to the platform, a steel pipe 
tower was erected in the middle of 
the mat as a survey signal for locat- 
ing the mat precisely on the bottom. 


Three Advantages of Method 


The engineers for the Snare Corp. 
believe this method to be advanta- 
geous because (1) it minimizes the 
underwater work; (2) the mat sinks 
of its own weight; and (3) the eight 
pipe piles offer less interference with 
the driving of the permanent steel 
batter piles. 

This Potomac-type pier proved dif- 
ficult to build, especially because 
much of the preliminary work on the 
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FIG. 7. 
span serve also as pedestals for Piers 23 
and 28. Note that stepped blocks of struc- 


ture are hollow. 


(below) Anchorages for suspension 
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is subaqueous. The divers 


piers 
are hampered considerably by the 
unusually strong tides and currents 


at the construction site. Currents 
strong enough to drive the divers 
out of the water are set up when 
storage is released from a hydro 
plant located on the Susquehanna 
River. 

The four tower piers for the sus- 
pension span also are of the Potomac 
type and were built by the first 
method outlined above. 

The two 149 x 78-ft cofferdams 
for the construction of the anchor- 
ages (Fig. 7) were designed to facili- 
tate the driving of the 600 steel H- 
piles which support each anchorage. 
The master-pile type of cofferdam 
used in this project is one not fre- 
quently seen (Fig. 6). The method 
involves driving heavy steel master 
piles (36 WF 170 in this case) on 6-ft 
centers around the perimeter of the 
cofferdam site. Half sections of in- 
terlocking sheetpiling are welded to 
the outside flanges of these heavy 
piles. The master piles are braced by 
one ring of steel wales 44 to 50 ft above 
the top of the tremie seal. These 
steel wales are initially carried on a 
timber frame driven before the master 
piles. 

Each master pile is connected with 
the adjoining one by three sections 
of sheetpile, which are driven to 
lock with the half sections already 
welded to the masters, thus requiring 
76 closures in each cofferdam. The 
accuracy of the driving therefore 
must be high. After the sheetpiles 
are driven, two heavy girders are 
fastened to the top of the master 
piles parallel to the long axis of the 


ERECTING CRANES on outermost decked truss assemble a sec- 
ond truss on falsework, from which barges will pick it up and float 
Barges will then be towed back for use in 


it into position. 
erecting other trusses. 
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cofferdam. On each of these two 
girders a railroad rail is fixed. A 
heavy framework of girders is 
mounted across these two girders 
and runs on the rails. On top of the 
girders there is a revolving driving 
rig which can move across the cof- 
ferdam on the transverse girders. 
The rig mounts movable leads which 
not only can be set at any batter, 
but can be raised and lowered to 
allow for the varying depths of water. 


Pin Piles Support Cross Bracing 


As the many piles for the anchorage 
were driven, the timber frame support- 
ing the wales is removed and replaced 
by long pin piles which extend up to 
the top of the cofferdam and support 
the steel cross-bracing. After all the 
piles for the east anchorage (Pier 28) 
were driven, the pile-driving leads, 
mounted on the walls of the coffer- 
dam, was used in the concreting 
operations. 

One of the disasters of the hurri- 
cane of last November was the dis- 
appearance of a barge load of master 
piles, which included one of the 36 
WF 300 corner piles. The contractor 
enlisted the aid of a plane equipped 
with a magnetometer, since this lost 
barge might easily be a navigation 
hazard to the heavy ocean-going 
traffic in the Bay. The plane flew a 
mission over the area and was able 
to get an indication about 7 miles 
from the bridge site. The con- 
tractor was given coordinates of the 
spot and set out buoys. The area 
was dragged and all the piles were 
recovered. Some had sunk 10 ft in 
the mud. But the barge has never 
been found. 





Because of the high elevation of 
some of the trusses, the contractor 
for the superstructure, Bethlehem 
Steel, has adopted a unique erection 
scheme. The trusses for the span 
adjoining the suspension anchorages 
were erected first, using a floating 
crane mounted on a high tower. 
After this span was up, two erection 
cranes were mounted on the com- 
pleted span and are being used to 
assemble the remaining trusses; each 
on falsework alongside. The trusses 
are then floated off the falsework on 
barges and the barges are floated 
into position and slowly sunk to 
lower the truss onto the bearing 
plates. When the barges have been 
towed away, the next truss is as- 
sembled on the falsework, and is simi- 
larly placed. 

The engineer for the project, which 
is being built for the Maryland State 
Roads Commission, is the J. E. 
Greiner Co. of Baltimore, Md., whose 
project engineer is R. A. Gilmore, 
M. ASCE, and whose resident engineer 
is Bruce Herman, Assoc. M. ASCE. 

The construction of the project 
was let in six separate contracts to 
Booth & Flinn, Merritt-Chapman 
& Scott, Frederick Snare Corp., J. 
Rich Steers, Baltimore Contractors, 
and The Bethlehem Steel Co. The 
latter is building the superstructure. 
E. C. Lampman is superintendent for 
Frederick Snare Corp. on the sub- 
structure work. 

David Bonner, M. ASCE, Vice- 
President of the Frederick Snare 
Corp., assisted in the preparation of 
this article by giving information to 
Robert K. Lockwood, Jun. M. ASCE, 
Associate Editor, Civit ENGINEERING. 


PLATE GIRDERS are readied for erection in west end of Chesa- 
peake Bay Bridge. Concrete piers in foreground were erected 
in conventional cofferdams. Piers further out in bay are Potomac 
type, requiring no cofferdams. 
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Movements of Sather Tower measured by transit and 


Nilvar wires 


AS PART of an investigation to 
determine the cause of cracking in the 
granite face of the Sather Tower at 
the University of California, Berke- 
ley, procedures were developed for 
measuring the lateral and vertical 
movements of the tower due to tem- 
perature changes. The tower, (@) on 
facing page, is 288 ft high, and has a 
steel frame braced in alternate stories 
and embedded in concrete 12 in. thick. 
The 6-in.-thick granite facing has no 
expansion joints and is anchored 
rigidly into the concrete walls. A 
more detailed description of the struc- 
ture and its history were given by 
Walter T. Steilberg in the February 
1950 issue of the California Monthly 
(Alumni Publication, University of 
California). 

The original plan was to use a 
direction theodolite to determine the 
horizontal displacement of the top of 
the tower with respect to the base. 
However, to obtain the necessary 
number of observations would have 
required the use of four theodolites 
and numerous computations to deter- 
mine the lateral movements, and for 
the small vertical movement, the use 
of the theodolite was found to be im- 
practical. Various other schemes 
were considered before the one here 
described was adopted. 

To determine the lateral movement 
of the tower, one target, (c) on facing 
page, was placed at approximately the 
center of each of the tower's four faces, 
on the top balcony 228 ft above the 
ground. Each target was fastened to 
a board, which in turn was fastened 
to the tower face. Precautions were 
taken to prevent movement of the 
boards, which were rigidly bolted to 
the structure and were at all times 
protected from the sun. The boards 
had been seasoned for over a year, 
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grooved to prevent warping, covered 
with fiberboard, and weather sealed. 

Each target was read by a transit, 
(d) and (e), placed directly under it at 
the base of the tower. The transit 
was fastened on a trivet, a metal base- 
plate with three short legs. The sun- 
shade of the transit was fitted with a 
brass prism holder and prisms. The 
prisms deflected the line of sight by 
90 deg and permitted observations on 
the scales, (c), with the telescope in a 
horizontal position. The target was 
so oriented that observations of lateral 
movement of the center of the face of 
the tower could be made in both north- 
south and east-west directions. Lat- 
eral movement of the tower was de- 
termined by observing the position of 
the crosshairs of the transit on the two 
mutually perpendicular horizontal 
scales of the target. 

Vertical movement of the tower 
was determined by observing markers 
attached to Nilvar wires (b) suspended 
from the parapet wall of the tower 
224 ft above ground. One wire was 
suspended at the center of each face 
of the tower, at approximately the 
same location as that used for measur- 
ing the lateral movement. A 12-lb 
weight was fastened to the bottom of 
each wire, and readings were obtained 
by observing the relative position of 
the marker on the wire by means of a 
mirror-type scale rigidly fastened on 
a frame at the base of the tower (f). 

Air temperatures were measured 
by thermometers located near the 
transits, and the temperature of the 
granite near the base was determined 
by thermocouples held against the 
surface of the granite. 

Typical measurements of the la- 
teral movement of the center of each 
tower face at the top balcony between 
7 a.m. and 5 p.m. are shown on the 


squares at the bottom of the facing 
page. The squares represent the 
tower cross-section (not to scale), 
and the magnitude and direction of 
the lateral movement of the top of 
the tower are indicated at the center 
of each face. Air temperatures, in 
degrees Fahrenheit, are shown in 
parenthesis. The arrows at the 
centers of the squares represent the 
resulting direction of the lateral move- 
ment. It should be noted that as the 
faces of the tower became exposed 
to the sun, the lateral movement was 
in a direction away from the sun. 
There was a lag between the move 
ment of the tower and that of the sun, 
explained by the fact that when 
another face of the tower became ex 
posed to the sun, the previously ex 
posed face was still warm, so that the 
tower was prevented from moving in 
a direction directly opposite to that of 
the sun. 

The vertical movement of the 
tower, measured by the Nilvar wires, 
was very small, the maximum ob 
served value being 0.12 in. at 1 p.m. 
at an air temperature of 85 deg F. 
Since the temperatures of the interior 
of the tower and of the steel frame 
were almost constant throughout te 
day, large movements of the exterior 
facing were prevented, and this re 
straint probably developed consider- 
able compressive stress in the facing. 

This investigation to determine the 
cause of the cracking of the granite 
facing is under the direction of Walter 
T. Steilberg, consulting architect, 
Berkeley, Calif. The measurements 
described were taken by the authors 
with the assistance of George Wendell 
and the equipment for the investiga- 
tion was built by E. L. Whittier, all 
of the University of California at 
Berkeley. 
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SATHER TOWER (a), at University of California, Berkeley, 
has steel frame embedded in 12 in. of concrete, into which 
6-in.-thick granite facing is anchored. 


VERTICAL MOVEMENTS of tower were measured by four 
Nilvar wires (b) suspended from parapet wall 224 ft above 
ground, one at approximate center of each face. Position 
of marker on bottom of wire (f) was read on mirror-type 
scale rigidly attached to frame at base of tower. 


HORIZONTAL MOVEMENTS of tower were measured by 
four targets (c), one of which was fastened at center of each 
face of tower at top balcony, 228 ft above ground. Lateral 
movements of face were determined by observing position 
of cross hairs of specially equipped transit (d,e) on two 
mutually perpendicular horizontal scales of target (c). 
Four transits stood at base of tower, one directly under each 
target. Transit (e) was fastened to trivet, and sunshade was 
fitted with prisms to deflect line of sight so as to permit 
observation of target with telescope in horizontal position. 
Line-up of instruments (d) at base of each tower face con- 
sisted of transit, Nilvar wire and scale, and potentiometer 
for measuring temperature of granite facing. 


RESULTS OF MEASUREMENTS appear on squares. Lateral move- 
ments at top balcony are given at center of each face in inches, 
with arrows to indicate direction. Air temperatures, in degrees 






































Fahrenheit, are shown in parenthesis for each face. Arrows in 
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(e) (f) 


centers of squares show resulting direction of lateral movement. 
Initial readings were taken at 7:00 a.m. (first square). Vertical 
movement of tower, measured by Nilvar wires, was found to be ex- 
tremely small; maximum observed value was 0.12 in. at 1 p.m. 
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THE READERS WRITE 








Additional Factors Influence Economy of Flood Control Dams 


To rHe Epitor: Considerable impor- 
tance attaches to the choice of the type of 
dam for a given site and the choice of a 
site to meet the needs of a particular 
situation. In this connection I read with 
interest Dr. J. J. Polivka’s letter in the 
November 1950 issue (‘‘Large Savings 
Estimated from Constant-Angle Dam 
Design, Nov. 1950, p. 45). The discus- 
sion by Horace A. Johnson (Feb. 1951, p. 
46) was entitled ‘‘Economy of Constant- 
Angle Arch Dam Depends on Site Condi- 
tions."’ I agree with this statement but 
must disagree with Mr. Johnson's view 
that ‘‘The best measure of the reasonable- 
ness of the cost of a dam is the cost per 
acre-foot of storage, except for pure diver- 
sion dams."" An exception should also be 
made for flood control dams, particularly 
as mention was made of the Pacoima 
Dam of the Los Angeles County Flood 
Control District in comparison with a 
structure for another purpose. 

The Pacoima site is one of the most 
ideal V-shapes that I have seen and, in 
my opinion, choice of the constant-angle 
type resulted in greater economy than 
any other type. 

Much has been said in the past on the 
high costs of flood control dams in Los 
Angeles County, expressed in acre-feet 
of storage capacities. Such unit costs are 
unrealistic for the following reasons. 

A flood control dam is primarily a 





single-purpose structure, its basic func- 
tion being the protection of lives and 
properties. Such dams are operated for 
stream regulation, to reduce flood peaks 
to amounts that can be safely handled by 
the stream channel downstream. _Inci- 
dental holdover conservation results from 
increased percolation into groundwater 
reservoirs downstream from the flood 
control reservoirs. Those reservoirs fre- 
quently have storage capacities many 
times greater than the storage capacities 
above the flood control dams. It is not 
unusual for a flood control reservoir to 
store, temporarily, and release in one 
year, 3'/, times (or even more) the nom- 
inal capacity of the flood control reser- 
voir. If we measure the justification in 
terms of storage capacities, consideration 
should be given to the amounts conserved 
underground as compared with quantities 
that would otherwise escape unused to 
the ocean. 

Another function of flood control res- 
ervoirs is control of debris from denuded 
watersheds. The cost of Pacoima Dam is 
given as $438 per acre-ft. Translated 
into costs per cubic yard of debris stored, 
the cost is 27 cents—an amount much 
less than would be required to remove this 
debris from the streets. 

CourRTLANDT Eaton, M. ASCE 
Consulting Engineer 


Golden, Colo. 


Statement in EJC Water Policy Panel Report Disavowed 


The following two letters, written to Gail A. Hathaway, President of ASCE, clarify the re- 
sponsibility for the statement in the EJC Water Policy Panel Report that engineers with records 
of government service should be debarred from serving on Boards of Review. 


Dear Mr. HATHAWAY: 

During recent trips to Washington, 
D. C., I have heard much criticism, in 
various government offices, of certain 
statements in the report on water policy 
prepared under the auspices of the Water 
Policy Panel of the Engineers Joint 
Council. Specifically, I found that offense 
had been caused by a statement prepared 
by the Committee on General Economic 
Principles, appearing on page 23 of Ap 
pendix IX. This statement reads as 
follows: 

“The membership of such a_ board 
should consist of thoroughly qualified 
personnel, provided with adequate staff. 
No member should be a person assigned 
from, or within the preceding 5 years an 
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employee of, any Federal Agency or a 
person who has for more than 5 years been 
an employee of any Federal Agency. A 
reasonable proportion of the board's 
membership should be selected from a 
list nominated by Engineers Joint Council 
or some like qualified body representative 
of the engineering profession.” 

I was amazed to learn from several 
widely separated sources that Mr. Harza 
and I were receiving credit for the initia- 
tion and support of this statement. Ac- 
tually, we had nothing to do with it. 
Neither of us signed this statement, nor 
had we any connection with the commit- 
tee that formulated it. Furthermore, Mr. 
Harza and I are in complete disagreement 
with the statement. It is a matter of the 


utmost regret that I must disagree so 
completely with our friends on this com- 
mittee on this point. 

In my opinion, this statement has no 
place in a report dealing only with the 
broadest aspects of water control policy 
The composition of boards of review does 
not warrant such exact definition at this 
stage. Furthermore, the statement is 
a downright insult to any responsible 
engineer who now works—or has ever 
worked—for the government. It says 
in effect that one loses all objectivity 
after spending five years in government 
service. It is difficult to believe that 
the authors so intended it; I much prefer 
to believe that the whole thing was not 
thought through properly. 


Sincerely, 
CaLvINn V. Davis, M. ASCE 
Harza Engineering Co. 
Chicago, Ill. 
February 24, 1951 





* . * * a 


DeaR Mr. HATHAWAY: j 

With regard to the letter from Calvin 
V. Davis dated February 24, which you 
have forwarded for comment, I am offer- 
ing the following: 

1. Acheck of the Committee indicates 
that neither Mr. Davis nor Mr. Harza! 
served on Task Force Committee No. 9 

2. Mr. Davis’ letter refers to the item 
in Appendix 9 as prepared by Task Force 
Committee No. 9. 

3. Mr. Davis served on Task Force 
Committee No. 2—Flood Control, which 
Committee, as shown in Appendix 2, of 
fered the following statement: ‘All Flood 
control projects should be reviewed and 
approved by a competent board of review 
independent of the Federal agency pro- 
posing the project.”’ 

4. The controlling statement with re 
spect to this matter is that of the Co- 
ordinating Committee appearing on pages 
20 and 21 of the ‘Statement of the Co- 
ordinating Committee.’’ The pertinent 
phrasing is as follows: ‘To accomplish 
this purpose (i.e., impartial analysis) te | 
the maximum advantage to the citizens 
of this country, such a body would have 
to be drawn largely from outside Govern- 
mental personnel, although obviously 
participation by the Federal Agencies in | 
the deliberations is a prime requisite to 
intelligent diagnosis and decision.”’ 


_— 


oe 


Very truly yours, 
ABEL WoLMAN, M. ASCE 
Chairman, Coordinating Committee, 
Engineers Joint Council 
Baltimore, Md. 
March 8, 1951 
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Registration: 


AMERICAN SOCIETY OF CIVIL ENGINEERS 


LOUISVILLE CONVENTION 


BROWN HOTEL, LOUISVILLE, KY. JUNE 13-15, 


Lobby of Brown Hotel, opens 
2:00 p.m., Tuesday, June 12; each 
convention day 9:00 a.m. to 5:00 
p.m. Registration fee (except ladies 
and students) $2.00. Student mem- 
bers pay half price for all functions. 








discussers and program officials by 
invitation. 
BAILEY, 

Program. 


Author's Breakfasts 


PARLORS A, B, AND C 
BROWN HOTEL 
Wednesday, June 13, 8:15 a.m. 
Thursday, June 14, 8:15 a.m. 
Friday, June 15, 8:15 a.m. 


Briefing sessions for all speakers 


SAMUEL M. 
Technical 


Presiding: 
Chairman of 








Membership Luncheon— 


Wednesday, June 13 


12:30 P.M. 
BROWN HOTEL 


Presiding: CraiG P. Hazg.ert, 
President, Kentucky Section ASCE. 
Chairman: CHARLES W. LovELL, 
Louisville Convention 
Vice President: DANIEL V. TERRELL, 
American Society of Civil Engineers 
The principal speaker will be 
May. Gen. Lewis A. Pick, 
M. ASCE, Chief of Engineers, USA 


All members, their ladies, guests and 
friends of ASCE are cordially in- 
vited to attend this luncheon. 
Price $3.00 per plate. 


CRYSTAL BALLROOM 





Wed. Morning, 
June 13 


Welcome to Louisville and 


ASCE Business Meeting 


10:00 A.M. CRYSTAL BALLROOM 
BROWN HOTEL 

Presiding: Gam A. HaATHAWway, 

President, American Society of 


10:00 


11:30 
12:00 
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Civil Engineers 


Welcome to Louisville 

By the Kentucky Section: 

Craic P. Hazevet, President, Ken- 
tucky Section 


By the City of Louisville: 
Dann C. Byck, President, Board of 
Aldermen 


Response 
Gam A. HatHaway, President, 
American Society of Civil Engineers 


Address: Engineering Education 
in the National Emergency 


Henry T. Heap, M. ASCE, Presi- 
dent, Illinois Institute of Tech- 
nology, Chicago, Ill. 


General Business Session of ASCE 


Adjournment for Membership 


Luncheon 


May 1951 








Men's Smoker 


Sponsored by District 9 Council 
Wednesday, June 13 
8:00 P.M. CRYSTAL BALLROOM 
BROWN HOTEL 

This will be a get-together for the 
men with plenty of beer and refresh- 
ments and a good program of enter- 
tainment including an orchestra 
and floor show. Sandwiches and 
coffee will be served later in the 
evening. 

Price, $2.00 per ticket. 











Ladies’ Entertainment 
Wednesday, June 13 

4:00 p. m. Ladies Tea 

At the home of Mr. 
George R. Bickel on Lime Kiln 
Road. Transportation will leave 
Brown Hotel at 3:15 p. m 
8:30 P.M. ENTERTAINMENT 
ROOF GARDEN BROWN HOTEL 

Featured for the evening will 
be a most interesting color movie 
entitled ‘““Your Kentucky” with an 
accompanying speaker, presented 
through the courtesy of the Ken- 
tucky Department of Highways. 
This will be followed by a ballad 
singer. Sandwiches and coffee will 
be served after the program. No 
charge. 


and Mrs. 
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Wed. Afternoon, 
June 13 


Division Sessions 


Hydraulics Division 


2,00 P.M. SOUTH ROOM 
Presiding Coorge R. Schneider, 
Assoc. M. ASCE; Chairman, Ex- 


2:00 


3:30 


ecutive Committee, Hydraulics Divi- 
sion 


Experimental Study of Flow of 
Water in Pipes of Annular Cross 
Section 

W. M. Owen, Research Assistant 
Professor of Theoretical and Ap- 
plied Mechanics, University of IIli- 
nois, Urbana, III. 


Discussion 


Experimental Investigation of Fire 
Monitors and Nozzles 

J. W. Howe, M. ASCE; Professor 
and Head, Department of Me- 
chanics and Hydraulics, University 
of Iowa, lowa City 


Problems in Design and Operation 
of Storm Water Pumping Stations 
in Ohio Valley 

R. L. Irwin, Assoc. M. ASCE; 
Hydraulic Engineer, Ohio River 
Division, Corps of Engineers, Cin- 
cinnatti, Ohio 


Sanitary Engineernig Division 


2:00 P.M. 


2:00 


ROOF GARDEN 


Presiding: B. A. Poole, M. ASCE; 
Member, Executive Committee, Sani- 
tary Engineering Division 


Pollution Control in Ohio River 
Valley 

Epwarp J. CLeary, M. ASCE; Ex- 
ecutive Director and Chief Engineer, 
Ohio River Valley Water Sanitation 
Commission, Cincinnati, Ohio. 

New Sewage Treatment Plants in 
Kentucky 

J. StepHen Warkins, M. ASCE; 
Consulting Engineer, Lexington, 
Ky. 
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3:30 Sewage Collection and Treatment 
for Louisville 
L. S. Vance, Technical Adviser, 
Louisville and Jefferson Co. Metro 
politan Sewer Dist., Louisville, Ky 


Surveying and Mapping 
Division 


2:00 P.M. LOUIS XVI ROOM 
Presiding: H. B. Aikin, Assoc. M 
ASCE; Member, Executive Com- 
mittee, Surveying and Mapping 
Division 

2:00 Procedures for Making Highway 


Soil Surveys 

K. B. Woops, M. ASCE; Associ 
ate Director of Joint Highway Re 
search Project and Professor of 
Highway Engineering, Purdue Uni 
versity, Lafayette, Ind 


Discussion 


L. E. Greooc, Assoc. M. ASCE; 
Assistant Director of Research, 
Department of Highways, Com 
monwealth of Kentucky, Frankfort, 
Ky. 

2:45 Topographic Mapping Program for 

Kentucky 

Putt M. Mies, Chief, Maps and 

Minerals Division, Agricultural and 

Industrial Development Board, 

Commonwealth of Kentucky, 


Frankfort, Ky. 


Discussion 

WILLIAM S. Massa, Maps and Sur 
veys Branch, TVA, Chattanooga, 
Tenn 

Standards of Accuracy for High- 
way Surveys 

J C Carpenter, M. ASCE; Super 
vising Highway Transport *Re 
search Engineer, Bureau of Public 
Roads, Washington, D.C. 


Discussion 

]. F. Sticers, Assistant State High 
way Engineer, Department of High 
ways, Commonwealth of Kentucky, 
Frankfort, Ky 


Thursday Morning, 
June 14 


Construction and Structural 
Divisions, Joint Session 
9:30 A.M, ROOF GARDEN 


Presiding: Elmer K. Timby, M 
ASCE; Chairman, Executive Com- 
mittee, Construction Division 


9:30 Erection of Mississippi River Bridge 


at East St. Louis, II. 
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10:10 


10:50 


9:30 A.M. 


9:30 


10:00 


10:30 


11:00 


9:30 A.M. 


9:30 


E. L. Durkee, M. ASCE, Engi- 
neer of Erection; and R. C. FIe- 
BRANTZ, Engineer, Bethlehem Steel 
Co., Bethlehem, Pa. 


Stress Measurements on Missis- 
sippi River Bridge at East St. Louis 
L. T. Wyty, M. ASCE, Research 
Professor of Structural Engineering; 
M. B. Lacaarkp, M. ASCE; E 
Larson; K. H. LENZzEN, Jun. M. 
ASCE, Structural Engineer; J. B. 
McCammon; Purdue University, 
Lafayette, Ind 


Design Problems, East St. Louis 
Veterans Memorial Bridge 

A. L. R. Sanpers, M. ASCE; 
Partner, Hazelet and Erdal, Chi- 
cago, Ill 


Highway Division 
LOUIS XVI ROOM 


Presiding: Ben H. Petty, M. ASCE; 
Chairman, Executive Committee, 
Highway Division 


Planning and Designing the New 
System of Expressways for the City 
of Louisville 

CuHarRLes E. De Leuw, M 
De Leuw, Cather and Co., 
Ill 


ASCE; 
Chicago, 


Obtaining Maximum Utility from 
Existing Street Systems 

GeEorRGE W. Barton, M. ASCE; 
Engineering Director, Associated 
Consultants, Evanston, Ill. 


An Analysis of Corrective Action for 
Highway Landslides 

R. F.. Baker, Assoc. M. ASCE; 
Engineer of Soil Mechanics, West 
Virginia State Roads Commission, 
Charleston, W. Va. 


Joint Highway-Railway Military 
Planning 

Joun W. WHEELER, M. ASCE; 
Executive Assistant, Burlington 
Lines, Chicago, II. 


Hydraulics Division 
SOUTH ROOM 


Presiding: Dr. George H. Hickox, 
M. ASCE; Member, Executive 
Committee, Hydraulics Division 


Groundwater Problems in_ the 
Louisville Area 

MatTrHew I. RORABAUGH, JUN., 
M. ASCE; District Engineer, 
Groundwater Branch, U. S. Geo- 
logical Survey, Louisville, Ky. 


Discussion 

Wittiam F. Guyton, Assoc. M. 
ASCE; WaALTerR N. WHITE and 
Writt1amM F. Guyton, Consulting 


Groundwater Hydrologists, Silver 
Spring, Md. 





Preston McGraltn, Assistant State 
Geologist, Kentucky Geological Sur- 
vey 


Estimation of Flood Probabilities 


Leo R. Bearp, Jun., M. ASCE; 
Corps of Engineers, Department of 
the Army, Washington, D.C. 











12:15 P.M. 


All ASCE Rotary members and 
guests 
attend this regular luncheon meet- 
ing of the Louisville Rotary. 


Gat A. 


His trip to India was made as Chair- 
man of U. S. Delegation to Inter- 
national Engineering Conferences in 
India. 


Rotary Luncheon ant 


Thursday, June 14 


CRYSTAL BALLROOM 
BROWN HOTEL 


are cordially invited to 


The 


principal address will be given by ) 2001 
HATHAWAY, President 
ASCE, who will speak on ; 
An Engineer's Impression of ; 
Present-Day India 2:0 


PE ee 








Thursday Afternoon 


City Planning Division 


2:00 P.M. 


2:00 


3:00 


LOUIS XVI ROOM ' 


Presiding: Harry W. Alexander, M 
ASCE; Member, Executive Commit- 
tee, City Planning Division 


The Allegheny Conference—Its Ob- | 
jectives and Accomplishments 

ParK H. Martin, M. ASCE; Ex- 
ecutive Director, Allegheny Con- 
ference on Community Develop- 
ment, Pittsburgh, Pa. 


The Louisville Area Development 
Association—An Action Agency 

K. P. Vrinset, Executive Vice- 
President, Louisville Chamber of 
Commerce, Louisville, Ky. 


2:00 P.» 


Construction and Structural : —_ 
Divisions, Joint Session | 


2:00 P.M. 


2:00 
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ROOF GARDEN 7 


Presiding: R. N. Bergendoff, M : 
A ; Member, Executive Com- 
mittee, Structural Division 


Design of Delaware Memorial 
Bridge 

ELMER K. Timsy, M. ASCE, Part-} 
ner; and CHARLES H. CLARAHAN, | 
M. ASCE, Chief Designer, Howard, 
Needles, Tammen and Bergendoff, 
New York, N.Y. 
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ud ' 3:30 


2:45 


Construction of Delaware Memorial 
Bridge 

Homer R. See.ty, M. ASCE; Proj- 
ect Engineer, Howard, Needles, 
Tammen and Bergendoff, New 
York, N.Y 

Design of York River Bridge At 
Yorktown, Va. 


Maurice N. Quape, M. ASCE; 
Partner, Parsons, Brinkerhoff, Hall 


' and Macdonald, New York, N.Y. 
' 4:15 Construction of River Piers for the 
York River Bridge 
90M Joun N. NEwELL, Chief Engineer, 
Massman Construction Co., Kansas 
City, Mo. 
and 
to 
et Hydraulics Division 
e 
1 by ' 200 P.M. SOUTH ROOM 
dent Presiding: Wallace M. Lansford, 
M. ASCE; Chairman, Committee 
: on Design, Hydraulics Division 
2:00 Symposium on Unique Features of 
_ South Holston Surge Tank System 
nter- ' ’ : 
es in Basic Design and Operational Re- 
quirements 
James E. Lucas, Jr., Jun. M 
ASCE; Civil Design Branch, 
TVA, Knoxville, Tenn 
Model Studies of Surge System 
Rex A. Ev_per, Assoc. M. ASCE; 
oon Head, TVA Hydraulic Laboratory, 
Norris, Tenn. 
Model-Prototype Comparisons and 
on Water-Hammer Measurements 
VI ROOM | ARTHUR I. Rezin, Jun. M. ASCE; 
mm TVA Hydraulic Laboratory Staff, 
nder, M Norris, Tenn 
Commit- 
Model-Prototype Test Instrumen- 
Its Ob-| tation 
its James A. Date, Head, Hydro- 
‘E: Ex graphic [Instruments Unit, TVA 
ny Con- Discussion 
Develop- 
Soil Mechanics and 
slopment . os 
ncy Foundations Division 
“A Vice 9.00 P.M. CRYSTAL BALLROOM 
mber ol 
Presiding: Philip C. Rutledge, Assoc. 
M. ASC Chairman, Executive 
Committee, Soil Mechanics and 
‘ Foundations Division 
tu ral ‘ 2:00 Foundations for Flood Walls 
ion R. R. Pumipre, Assoc. M. ASCE, 
Engineer, Research and Develop- 
ona ment Division, Office, Chief of En- 
Joff, MF gineers, Washingson, D.C.; and 
ve Com- R. F. Jackson, Assoc. M. ASCE, 
Chief, Materials Investigation 
. Branch, Louisville District, U-S. 
Some ' Corps of Engineers, Louisville, Ky. 
‘E, Part-) 2:45 Compressibility of Two Compacted 
LARAHAN, Clays 
Howard, H. C. Woopsum, Instructor in Soil 
rgendofi, Mechanics, Purdue University, La- 
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3:30 


Discussion 
Prof. G. A. Leonarps, Purdue Uni- 
versity, Lafayette, Ind 

Prof. J. O. 
western University, 


OSTERBERG, North 
Evanston, Ill 








CRYSTAL BALLROOM BROWN HOTEL 


7:00 p.m. Cocktail Hour 
8:00 p.m. Dinner 
9:30 p.m. Dancing, Entertainment 


the Convention. 
their guests 
to attend 

The cocktail bar will be located in 
the alcove of ballroom. 
are 
dance at half price 


son; 
Cocktails extra 


Dinner and Dance 
Thursday, June 14 


This affair will be a highlight of 
All members and 

are cordially invited 
Dress will be informal. 


Students 
invited to attend the dinner 
Ticket price will be $7.50 per per 
includes dinner and dancing 








Friday Morning, 
June 15 


Air Transport Division 


9:30 A. 


9:30 


10:15 


M. LOUIS XVI ROOM 
Presiding: Herbert H. Howell, M 
ASCE; Chairman, Executive Com- 


mittee, Air Transport Division 


Planning of Naval Air Facilities 

H. C. Suiiivan, Head Architect, 
Bureau of Yards and Docks, U. S. 
Navy, Washington, D.C 


Design of Blue Ash Airport at Cin- 
cinnati 


Air Navigation Aids 
W. J 
tions 
Aeronautics 
Worth, Tex 


TOWNSEND, Airways Opera- 
Division, Region 4, Civil 
Administration, Fort 


Waterways Division 


9:30 A.M, ROOF GARDEN 
Presiding: Carl B. Jansen, M. ASCE, 
Executive Committee, Waterways 
Division 

9:30 Practical Considerations in Design 


of Bulkheads 

James Ayers, M. ASCE, Head, 
Waterfront Structures Section, Bu- 
reau of Yards and Docks, Washing- 
ton, D.C.; and RALPH Srokes, M. 
ASCE, Consulting Engineer, Dal- 
las, Tex. 


10:15 


11:00 


Slack-Water Improvement of Col- 
umbia River 

Orvit_e E. Watsun, Brigadier Gen- 
eral, U. S. Army; Division Engi- 
neer, North Pacific Division, Port- 
land, Ore 


Local Flood Protection Projects at 
Falls of the Ohio 

S. M. Battey, M. ASCE, Chief, 
Engineering Division; Se & 
Cowan, M. ASCE, Chief Hydrau- 
lics Branch; and R. E. KARLEN, 
Assoc. M. ASCE, Chief, Flood Con- 
trol Design Section, Corps of Engi- 
neers, U.S. Army, Louisville, Ky 


Engineering Economics 


9:30 A.M. 


Division 
SOUTH ROOM 
Presiding: Louis Mitchell, M. ASCE; 


Chairman, Executive Committee, 
Engineering Economics Division 


Economic Justification of Turn- 
pikes 

Enocu R. Neepies, M. ASCE; 
Partner, Howard, Needles, Tam- 
men & Bergendoff, New York, N.Y 


Panel Discussion on Turnpike Fi- 
nancing 

THEODORE J. Kauver, M. ASCE; 
Director, Ohio State Highway De- 
partment, Columbus, Ohio. 


Ben H. Petry, M. ASCE; Pro- 
fessor of Highway Engineering, 
Purdue University, Lafayette, Ind. 


Haro.p G. Sours, M. ASCE; Con- 
sulting Engineer, Columbus, Ohio. 


Weekly Luncheon Meetings 


of Civic Clubs 


Tuesday: Lions Club, Brown Hotel; Down- 


town Optimists Club, Seelbach 


Hotel 


Wednesday: Kiwanis Club, Brown Hotel; 


Thursday: 


Optimists Club, Kentucky Hotel 
Rotary Club, Brown Hotel; 
Exchange Club, Kentucky Hotel 


Student Chapter, Faculty 
Advisers’ and Contact 
Members’ Conference 


9:30 A.M. 


Presiding: 


Thursday, June 14 


DERBY ROOM 
BROWN HOTEL 


Wylie B. Wendt, Chair- 


man of Student Activities Committee 


All 
Advisers 


Faculty 
Members 


Student 
and 


Chapter 
Contact 


from the Ninth District and adja- 


cent districts 


are invited to take 


part in this round-table discussion 
of student affairs. 
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Ladies’ Entertainment 


Wednesday, June 13 


a.m. Address of welcome and opening 
of Louisville Convention 


Crystal Ballroom, Brown Hotel 
Membership luncheon 


p.m. Ladies Tea 
At the home of Mr. and Mrs. George 
R. Bickel on Lime Kiln Road 


Thursday, June 14 


a.m. Tour to historic Bardstown, Lunch- 
eon at Talbot Inn 


p.m. Dinner Dance 


In the Crystal 
Brown Hotel 


Ballroom of the 


Friday, June 15 


a.m. Tour of Bluegrass region of Ken- 
tucky 


Luncheon at Coach House 


Inspection Trips and Tours 


Thursday, June 14 


10:00 Tour to historic Bardstown, lunch- 
a.m. eon at Talbot Inn 


At Bardstown you will visit My Old 
Kentucky Home, Wickland, the 
home of several governors, and St 
Joseph's Cathedral, noted for fine 
paintings donated by Louis Philippe. 
Tour will take about 5 hours 

Price, $5.00 per ticket, covers bus 
transportation and luncheon 


2:00 Tour of Louisville 

p-m. Includes tour of Churchill Downs of 
Kentucky Derby fame, Seagram's 
distillery, the Brown & Williamson 
Tobacco Corp. and the University 
of Louisville: Tour will take about 
2 hours 
Price, $1.00 per ticket, covers bus 
transportation 

4:00 Inspection trip 

pm. Of the new and modern Courier 


Journal and Louisville Times pub- 
lishing plant, and WHAS radio 


and television station Located 
3 blocks from Brown Hotel. Trip 
will take about one hour No 


charge 


Friday, June 15 


Tour of Bluegrass region of Ken- 
tucky, luncheon at Coach House 

This wil be an all-day affair with 
main features the University of 
Kentucky campus, the State Capi- 
tol at Frankfort, and the well- 


9:00 
a.m. 
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known thoroughbred horse farms in 
the area. Tour will take about 8 
hours. 

Price, $5.50 per ticket, covers bus 
transportation and luncheon. 


2:00 Inspection trip of Louisville Flood- 
p.m. wall 
This will include construction fea- 
tures of the concrete floodwall, ac- 
cess opening facilities, earth levee, 
and pumping stations 
Price, $1.00 per ticket, covers bus 
transportation 


2:00 Inspection trip to Paddy Run Steam 
p.m. Power Plant of Louisville Gas and 
Electric Co. 
This modern plant has many out- 
standing and interesting features 
Trip will take about 3 hours. 
Price, $1.00 per ticket, covers bus 
transportation. 


2:00 Inspection trip of the Ohio River 
p.m. harbor 
Includes the new Veterans Hospital 
now under construction, the river 
pumping station and purification 
plant of the Louisville Water Co., 
and the Beautiful Cherokee and 
Seneca Parks. Trip will take about 
3 hours. 
Price, $1.00 per ticket, 
transportation. 


covers bus 


4:00 Inspection trip 

p.m. Of the new and modern Courier- 
Journal and Louisville Times pub- 
lishing plant, and WHAT radio 
and television station. Located 3 
blocks from the Brown Hotel. Trip 
will take about one hour. No 
charge. 


Hotel Accommodations and 
Convention Headquarters 


Make Hotel Reservations Early 

The Brown Hotel in Louisville is head- 
quarters for this convention. Most events, 
unless otherwise noted, will be held in this 
hotel. All those planning to attend the 
Louisville Convention are urged to make 
requests for room reservations as early as 
possible 


To assure accommodations at the head- 
quarters Hotel Brown, requests should be 
received by the hotel before May 28, 1951. 
Later applicants may have to be assigned to 
other hotels nearby. 


Rates at the Brown start at $3.50 single 
and $5.50 double 

Requests for 
mailed to: 


reservations should be 


Mr. LAMARR BITTINGER 
Brown Hotel 
Louisville 2, Ky. 

Requests should mention your attendance 
at the ASCE Louisville Convention. A 
special request form is printed on page 88 
of this issue for your convenience. 





Mammoth Cave Excursion 


Saturday, June 16, 1951 


An all-day trip to Mammoth Cave will 
be arranged for Saturday if a sufficient num- 
ber of people register to take the trip 
Summation of the registration will be made 
at noon on Thursday and those signing for 
the Mammoth Cave trip will be notified 
before Friday morning whether trip is 
scheduled and the definite arrangements 
An approximate schedule of the trip is as 
follows: 


Mammoth Cave Excursion 

Leave Brown Hotel by bus about 9:00 
a.m. (Saturday, June 16). Following U. S. 
Highway 31-W for about 100 miles via Fort 
Knox, Elizabethtown, and Munfordville, 
bus will arrive at Mammoth Cave about 
noon. Luncheon at Mammoth Cave Inn 
Trip through caves in afternoon. Leave 
Mammoth Cave by bus about 4:30 p.m 
and arrive back at Brown Hotel about 
7:30 p.m. 

Approximate price, $7.50 per person, 
includes bus, luncheon, and Cave trip 


Louisville Convention 
Committees 


Charles W. Lovell, General Chairman 
Craig P. Hazelet, President, Kentucky 
Section 
Wallace W. Sanders, Floyd F. Schrader, 
Vice Chairmen 


Executive Committee 
Samuel M. Bailey W. Roscoe McIntosh 
George R. Bickel Marion D. Ross 
Charles H. Blackman Wallace W. Sanders 
Dwight H. Bray Floyd F. Schrader 
Cedric L. Cowan Robert E. Shaver 
J. Frank Grimes William O. Snyder 
Craig P. Hazelet Daniel V. Terrell 
Charles W. Lovell J. Stephen Watkins 


Entertai ‘ve ie. 





W. Roscoe McIntosh, Chairman 


Finance Committee 
J. Stephen Watkins, Chairman 


Hotel and Arrangements Committee 
Robert E. Martin, Chairman 


Ladies Committee 
Mrs. S. M. Bailey, Chairman 


Publicity Committee 
Wallace W. Sanders, Chairman 


Reception Committee 
Mr. and Mrs. Craig P. Hazelet, Chairman 


Recictrati C a8, 





Matthew I. Rorabaugh, Chairman 
Student Activities Committee 
Wylie B. Wendt, Chairman 

Technical Committee 
Samue! M. Bailey, Chairman 


ft, stabi 


@ 566. 
Charles H. Blackman, Chairman 


Distinguished Guests Committee 
F. Clarke Dugan, Chairman 


Convention Secretary 
John H. Clark, III 


Cooperation with other Sections Committee 
Daniel V. Terrell, ASCE Vice President, Chairman 
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SOCIETY NEWS... 





Constitution for UPADI Adopted at 


Organization Conference in Havana 


Representatives of ASCE and the 
other constituent societies of Engineers 
Joint Council, the Engineering Institute 
of Canada, and twelve South and Central 
American countries took part ina UPADI 
Union Panamericana de Asociaciones 
de Ingenieros) conference in Havana, 
Cuba, April 19-22, for the organization 
of a Western Hemisphere Federation of 
Engineers and Engineering Societies. 
The principal accomplishment of the 
conference was adoption of a constitu- 
tion, which will be in effect only until the 
next convention two or three years from 


now. It is expected that by then a better 


worded constitution will be available for 
adoption. 

Formation of a Western Hemisphere 
federation has been under consideration 
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for several years and was brought close to 
completion at a convention in Sao Paulo, 
Brazil, in July 1949. Though most of 
the South American societies indicated 
their willingness to subscribe to the 
tentative constitution drawn up at that 
time, the EJC societies and the Engineer- 
ing Institute of Canada favored formation 
of the proposed federation on a somewhat 
simpler basis than was contemplated in 
the tentative constitution. 

The constitution adopted at Havana 
provides for a nine-man board of direc- 
tion, appointed for a three-year term 
One director will be appointed by the 
engineering society representing each of 
the following countries: The Argentine, 
Brazil, Canada, Colombia, Cuba, El 
Salvador, Honduras, the United States, 


SOME OF DELEGATES TO UPADI CON- 
FERENCE in Havana are photographed in 
headquarters of Cuban Engineering So- 
ciety. In front row are Manuel Puente, 
M. ASCE, consuliing engineer of Havana 
and temporary chairman of meeting; F. 
Saturnino de Brito, M. ASCE, of Rio de 
Janeiro, Brazil, temporary chairman of 
UPADI; James A. Vance, President of EIC; 
ASCE President Gail Hathaway; Titus G. 
LeClair, President of AIEE; and James 
Todd, President of EJC. Adolph Ackerman, 
who headed EJC delegation to conference, 
is shown making address in photo at left. 
Meeting proceedings were in Spanish, 
which was translated into English and 
Portuguese. 





and Uruguay. Headquarters for the 
present will be at Montevideo, Uruguay 

An invitation to hold the next confer- 
ence in New Orleans, La., was presented 
for the United States delegation by James 
M. Todd, president of EJC, and enthusi- 
astically accepted by the conference. 
Other actions taken at the Havana Con- 
ference included setting up a foundation 
to obtain financial support for principal 
UPADI activities by contributions from 
industry, governments, and _ other 
sources. UPADI will not have any regular 
dues or permanent secretariat. 

The Havana conference gave unani- 
mous approval to the spirit of UPADI 
as expressed in its aims and purposes. 
As stated in the constitution, these objec- 
tives are to encourage, promote, expand 
and guide the work of the engineers of 
the Western Hemisphere; to encourage 
the holding of periodical Pan-American 
engineering conventions; to promote indi- 
vidual and collective visits. interchange 
of teachers, lectures, engineering litera- 
ture, engineers and students; and to organ- 
ize connections between engineering as 
sociations at administrative level for the 
purpose of advancing their common pur- 
poses 

F, Saturnino de Brito, M. ASCE, of 
Rio de Janeiro, Brazil, was provisional 
chairman of the UPADI organization 
The chairman of the EJC delegation to 
the conference was Adolph J. Ackerman, 
member of ASCE and ASME, of Sao 
Paulo, Brazil. The delegation from the 
EJC societies was, for ASCE, President 
Gail A. Hathaway and Executive Secre- 
tary William N. Carey, with J. J. Stein- 
berg, M. ASCE, adviser; for ASME, 
James M. Todd, President of EJC, Wil- 
liam H. Carson, A. J. Ackerman, and 
Stewart E. Reimel; for AIEE, Titus G. 
LeClair, President; for AIME, Fred 
Agthe; and for AIChE, S. L. Tyler, Secre- 
tary. Delegates from the Engineering 
Institute of Canada were James A. Vance, 
President, and L. Austin Wright, General 
Secretary. 

Representatives were also present from 
the Union Argentina de Asociaciones de 
Ingenieros, Federacao Brasileira de En 
genheiros, Sociedad Colombiana de In- 
genieros, Sociedad Hondurena de In- 
genieros, Instituto de Ingenieros de Chile, 
Sociedad Panamena de Ingenieros y 
Arquitectos, Asociacion de Ingenieros del 
Uruguay, Sociedad Salvadorena de In- 
genieros, Sociedad de Ingenieros de 
Bolivia, Sociedad Dominicana de In- 
genieros y Arquitectos, Colegio de In- 
genieros de Puerto Rico, and Sociedad 
Cubana de Ingenieros. 
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Annual Convention Committee Meets in New York 





PRELIMINARY PLANS FOR 1951 ANNUAL CONVENTION, to be held in New York City, 
October 22-25, are drafted by Annual Convention Committee at meeting in ASCE board 
room. Shown, left to right, are Arthur J. Fox, Jr., Horace A. Vanderbeek, Robert H. Dodds, 
Roger Gilman, Ford Bartlett, Mrs. William S. LaLonde, Jr., J. P. Riley, Professor LaLonde 
(chairman), J. M. Garrelts, Richard Hazen, and John Zehner 





New Engineering Mechanics Division Begins Operation 


Operation of the new ASCE Engineer 
ing Mechanics Division, authorized by 
the Board of Direction at its Chicago 
Meeting, got under way at a recent two 
day organizational meeting of the execu 
tive committee of the Division held at 
the Illinois Institute of Technology in 
Chicago Linton E. Grinter, research 
professor of civil engineering at Illinois 
Institute of Technology, is chairman of 
this first executive the 
Division. Other members of the commit 
tee are Ralph E. Fadum, Arthur T. Ip 


committee of 


pen, Douglas McHenry, and Nathan M 
Dohrenwend, 


Dr Clayton O 


Newmark 





Linton E. Grinter C. O. Dohrenwend 





Arthur T. Ippen Nathan M. Newmark 
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of Rensselaer Polytechnic Institute, has 
been appointed Division secretary 

During the two-day meeting, objec 
tives, policies and bylaws were estab 
lished; the subcommittee structure was 
determined; and action was initiated for 
joint committee representation, coopera 
tion with the National Congress of Ap 
plied Mechanics, and Division partici- 
pation in the ASCE Centennial Celebra 
tion in 1952. Tentative plans were also 
formulated for the inaugural meeting of 
the Division at the ASCE Annual Con 
vention in October 1951 

rhe organization of the Division pro 


vides for the establishment of an ad 
visory board, with the function of 
counseling the executive committee on 


matters concerning awards, policies, ap 
pointments, and technical programs. It 
was recommended for approval by the 
ASCE Committee on Division Activities 
that the following six technical commit 
tees be organized: (1) Committee on 
Applied Mathematics and Numerical 
Methods, for developing and encouraging 
the application of analytical tools to civil 


engineering problems; (2) Committee on 





Ralph E. Fadum Douglas McHenry 





Experimental Analysis of Analogues to 
foster the development and use of experi 
mental methods and the utilization of 
techniques from other fields; (3) Com 
mittee on Fluid Dynamics to promote the 
study by analytical and experimental 
means of basic problems_in the flow of 
liquids and gases; (4) Committee on 
Mechanical Properties of Materials to 
investigate and correlate studies of the 
fundamental properties of engineering 
materials and to disseminate this informa 
tion to the profession; (5) Committee on 
Plasticity Related to Design to study the 
phenomenon of plastic behavior in 
structures and the application of the 
findings to design; and (6) Committee on 
Structural Dynamics to study the be 
havior of structures under impulsive 
loading including blast, earthquake and 
periodic forces 

Appointment of members to the tech 
nical committees awaits official approval 
of the subcommittee substructure as 
recommended. Members of the Society 
with a special interest in engineering 
mechanics are urged to give active sup 
port to the activities of the new Division 
by informing Dr. Dohrenwend of their 
desire to affiliate with it. 


Use of Interim Report on 
Percentage Fees Outlined 


The Society's “Revised Interim Report 
A Method of Estimating Fees for Profes 
sional Civil Engineering Services’ was 
published in its present letter-size format 
partly because, if desired, it may be 
readily incorporated into contracts or 
proposals for engineering services. So 
ciety headquarters has been frequently 
informed of this use of the report. At 
the same time there is occasional evidence 
that the report has been confused with 
“a contract form,’’ which it is not, as will 
be noted if the report is tested for essen 
tial elements of a contract. 

The important features of the Interim 
Report are, first, an expression of opinion 
as to (a) sound basic practice in the 
grouping of types of work under two 
general categories, (b) services usually 
rendered under the fee, and (c) services 
which it is recommended be paid for in 
addition to the fee, and second, the sta 
tistical summary of median rates of fees 
reported by 126 firms rendering profes 
sional engineering services within the 
continental United States. The summary 
is expressed in the form of a table and 
curves of values obtained from the survey. 

The incorporation of these reports into 
proposals or contracts is, therefore, a con- 
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venience to engineering firms that concur 
in the provisions of the report or in most 
of its features but may include elsewhere 
in the proposal or contract a statement 
of divergencies from its provisions. 

It is well to reiterate that the Interim 
Report does not contain any recommen- 
dations of rates of fee. The median rates 
shown were obtained by standard statis- 
tical methods. 

Naturally decision as to proper fee for 
a project is of primary importance to both 
engineer and client. Of equal importance 
to both is a clear mutual understanding 
of the scope of the project and exactly 
what is required of the engineer on it. 


Such an understanding can be obtained 
only if the engineer informs himself fully 
regarding the project. The necessary 
mutual understanding, together with the 
amount of the fee agreed upon, should be 
set forth clearly in a written contract, as 
recommended in the Interim Report. 

Almost 2,000 copies of the Interim 
Report have been sold since its adoption 
by the Board of Direction in October 
1949. Copies of this report (Society 
publication 1949-1, revised) are available 
from the Executive Secretary, ASCE, 
33 West 39th Street, New York 18, N.Y., 
at 10 cents a copy, 35 cents for five copies, 
or 5 cents for lots of ten or more. 


Formation of Technical Group to Pass on 


Use of Engineering 


Establishment of a competent board of 
technically qualified persons, both mili- 
tary and civilian, with final authority for 
calling technically trained personnel to 
active duty, was urged as essential to 
national safety by Carey H. Brown, M. 
ASCE, chairman of the Engineering Man- 
power Commission of Engineers Joint 
Council, in a recent letter to Gen. George 
C. Marshall, Secretary of Defense. The 
grave consequences of dissipation and 
wasteful use of the nation’s trained and 
skilled young men were cited by Mr. 
Brown as reasons for the Commission’s 
recommendations. 

Pointing out the concern of the Com- 
mission over the lack of a long-term gov- 
ernment policy, concerning the selection 
and utilization of technical and scientific 
personnel in defense work, the letter 
states, ‘that a greater degree of mobiliza- 
tion is approaching, which if carried out 
to the full would leave this nation in- 
capable of increasing its production and 
its development of new weapons. 

“This situation is critical. Reservists 
are being called to duty continually. 
Those who have been granted a delay in 
their call to duty are being told that such 
delays are only temporary and will seldom 
be renewed. It is of the utmost impor- 
tance that this situation be given the most 
serious attention.” 

General Marshall's reply to the Engi 
neering Manpower Commission reads in 
part: 

“I appreciate having the benefit of 
your thinking on the reserve recall prob- 
lem and your suggestion that a board 
‘composed of technically qualified per- 
sonnel from the armed services and from 
the civilian activities of the nation’ be 
established in my office to develop policy 
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and criteria, as well as have final author 
ity for the calling of technically trained 
personnel to active duty. 

“As you probably know, Assistant Sec 
retary Rosenberg has been considering 
the establishment of a deferment review 
board at Department level and has re 
quested assistance from Dr. Trytten and 
other members of your Council in de 
veloping a method of screening cases at 
lower levels so that only the more impor 
tant ones would be referred to the top-level 
group. Clearly, it would not be possible 
for such a board to personally weigh and 
judge each case that would come up to it 
from the three services if the right of ap 
peal were available to all cases covered by 
the Labor Department List of Critical 
Occupations and the Department of Com 
merce List of Essential Activities. The 
important function of the Board under 
such circumstances might well be buried 
by an impractical administrative load. 

“The Department of Defense is devot 
ing every effort to giving substance to the 
President's National Manpower Mobili 
zation Policy as related to the recall of 
reservists. I know that Mrs. Rosenberg 
will appreciate your assistance and your 
understanding of the complexities of the 
problems.” 

Established in September 1950 at the 
request of the Manpower Office of the 
National Security Resources Board, the 
Engineering Manpower Commission of 
EJC consists of three members from each 
of the five constituent EJC organizations 
and from the American Society for Engi- 
neering Education. The Commission is 
charged with the responsibility of de- 
veloping policies and procedures for 
securing the most effective use of engi- 
neering skills during the emergency, and 


taking necessary steps within the scope of 
EJC to put such policies and procedures 
into practice. 


Dean F. E. Turneaure, ASCE 
Honorary Member, Dies 


ASCE Honorary Member Frederick E. 
Turneaure, dean emeritus of the College 
of Engineering at the University of Wis- 
consin, died in a hospital at Madison, 
Wis., on March 31, at the age of 84. 
He was a graduate of Cornell University. 
Starting his teaching career at the Uni 
versity of Wisconsin in 1892 as professor 
of bridge and sanitary engineering, Dean 
Turneaure headed the Engineering School 
there for 33 years prior to his retirement 
in 1937. For 19 years he was also an 
ex-officio member of the State Highway 
Commission. 

An authority on the theory of struc- 
tures and on the theory and practice of 





F. E. Turneaure, Hon. M. ASCE 
(1866-1951) 


reinforced concrete, Dean Turneaure re- 
ceived the Turner Medal of the America 
Concrete Institute in 1930 for ‘‘dis- 
tinguished service in formulating sound 
principles of reinforced concrete design.”’ 
He had also contributed to the Pro- 
CEEDINGS of the Society and was co- 
author of several widely used engineering 
texts. 

Becoming an Associate Member of 
ASCE in 1902 and Member in 1913, Dean 
Turneaure was made Honorary Member 
in 1933. He filled many committee as- 
signments for the Society, including the 
chairmanship of the Committee on 
Research and of the Special Committee 
on Steel Column Research. He had 
also been president of the American 
Society for Engineering Education and 
the Wisconsin Engineering Society. 
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FROM THE NATION’S 


CAPITAL 





JOSEPH H. EHLERS, M. ASCE 


Legislation 


As a result of General MacArthur's re 
turn, congressional thought has been con 
centrated on major policies relating to 
foreign relations and military operations 
with a consequent slowing down of other 
legislative matters. 

The Economic Cooperation Act (S. 
1164) recently introduced would extend 
ECA coverage to any friendly nation. It 
would also place the Point IV program 
the Voice of America, and the Institute of 
Inter-American Affairs under ECA. In 
addition, it provides for the establishment 
of three additional government corpora 
tions to be known as the Institute of 
African Affairs, the Institute of Far East- 
ern Affairs, and the Institute of Middle 
Eastern Affairs, all under the general 
direction of ECA. 

The Defense Housing Bill (S. 349) 
passed the Senate with the limitations 
mentioned in this column last month 
Hearings are under way in the House. 

The Assignment of Claims Act of 1940 
(H.R. 3692). A bill to amend this act to 
cover contracts recently entered into by 
the defense agencies, has been approved 
by the Judiciary Committee of the 
House. It would facilitate the financing 
of defense contracts by banks by protect- 
ing the assignee against various claims. 

National Water Resources Basic-Data 
Act of 1951. No action has been taken 
on this act (H.R. 1637), which was intro 
duced several months ago. 

Central Arizona Reclamation Project 
H.R. 1500). The House Interior Com 
mittee voted to delay action on this act 
until Arizona and California can obtain a 
court decision on their rights to Colorado 
River water or until they reach agreement 

on their shares. 


Controls 


A Board of Appeals and an appeals pro- 
cedure is established by NPA Regulation 
No. 5, dated April 25. 

A preview of the Controlled Materials 
Plan, which is to go into effect July 1, is 
afforded by press conferences recently 
held by NPA officials. The construction 
industry as well as many others must be 
prepared to operate under a new type of 
regimentation. The new CMP is in 
essence a budgeting plan for dealing with 
three key materials—steel, copper, and 
aluminum. The present priority system 


62 (Vol. p. 292) 


Field Representative ASCE 


(D.O. ratings) is breaking down and 
could not stand much added pressure. It 
largely ignores the supply factors and the 
proper time-scheduling of orders. The 
new CMP system measures supply against 
demand and authorizes production of ap- 
proved items by quarter-year periods. It 
differs somewhat from the World War II 
CMP system, in that it will cover only 
three basic metals and their use for de- 
fense and defense-related needs. It will 
be “open-ended” in that it recognizes we 
are operating a dual economy in which 
non-defense items should be allowed a 
supply of materials. For defense and de- 
fense-supporting items, the system will 
provide definite authorizations project by 
project, scheduling the needed metals as 
needed. The scheduling element is one of 
the plan's greatest virtues. For non- 
defense items a free market will exist 
that is, while a certain percentage of steel, 
copper, and aluminum will be reserved 
for this part of the economy, no authori- 
zation will be issued for specific items or 
projects; the buyers must scramble for 
materials. 

The CMP system is described by its 
advocates as comparable to a cashier’s 
check, while the old priority system re- 
sembles issuing a blank check without 
looking at the bank balance or without 
regard to how many checks have already 
been issued. One justification for a CMP 
plan relates to the time needed to get it 
into successful operation, for if a more 
urgent military program were suddenly 
necessitated it would be difficult to ac- 
complish under our present priority 
system 

Claimant agencies have been or will be 
designated (see Crvit ENGINEERING for 
January, page 63). They will ascertain 
the needs and wants for the metals. 


ASCE MEMBERSHIP AS OF 
APRIL 9, 1951 


Members 7,819 
Associate Members 10,069 
Junior Members 14,049 
Affiliates 68 
Honorary Members 37 | 
Fellows l 
Total 32,043 
(April 10, 1950 28,440) 





NPA will adjust the figures as necessary 
to bring the authorizations within the 
supply for any given quarter. The va- 
rious prohibition, limitation and licensing 
orders will probably remain in effect. 
The D.O. ratings will eventually be re- 
placed by a special CMP priority, though 
perhaps not immediately. 

A special CMP order No. 6 dealing 
with construction and other initial orders 
is scheduled for issuance early in May. 
One form will be sent to builders for a list- 
ing of requirements. Actually the plan 
will not be fully effective until the last 
quarter of the year at the earliest, as in 
the third quarter operators will use ma 
terials previously ordered. 

One of the greatest difficulties facing 
the construction industry under the CMP 
plan lies in the fact that construction gen 
erally deals with “tailor-made” items. 
While an automobile manufacturer or 
even a home builder could get steel items 
from the non-controlled supply by shop 
ping around, it is difficult to see how a 
builder of a bridge, a large building or a 
sewage disposal plant could get his special 
products unless he had a CMP rating 
that is, unless the project were classified 
as defense or defense-supporting. These 
matters will be discussed next month 
when the actual regulations are available. 


Civil Defense 


Civil defense has had hard sledding 
amid confusion of objectives and general 
apathy on the part of the public. Its re- 
quests for funds are meeting resistance 
and are likely to be cut severely. Large 
bomb shelters are being de-emphasized; 
protection will be developed within exist- 
ing buildings. A conference on shelter 
construction is now being held, and a 
National Conference on Civil Defense 
will take place in Washington in May. A 
bill providing for dispersal of government 
buildings in the National Capitol area as 
a prevention against widespread destruc 
tion under attack has been shelved by 
recent action of the Senate. 


Interstate Compacts 

A recent decision of the U.S. Supreme 
Court (No. 147—delivered on April 9) 
puts interstate compacts on firmer 
ground. The Auditor of West Virginia 
refused to make funds available for a 
Sanitation Commission to which West 
Virginia and seven other states were par- 
ties, alleging that under the compact the 
police power of the state was improperly 
delegated, etc. In the decision it was 
stated that a State Court could not be the 
final interpreter of its Constitution where 
an interstate compact was involved, and 
the compact was held not in violation of 
the state constitution, reversing the 
highest West Virginia court. In a con 
curring opinion, Justice Jackson said 
that in the absence of a provision of her 
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constitution, which would give the other 
states clear notice of any defect in her 
authority to contract, West Virginia 
should be estopped from now claiming 
release from her contractural obligation 
to the other states. (See item elsewhere 
in this issue.) 


Washington, D.C. 
April 25, 1951 


Horace King, Hon. M. ASCE 
and Educator, Is Dead 


Horace Williams King, Honorary Mem- 
ber of ASCE and professor emeritus of 
hydraulic engineering at the University 
of Michigan, died in Pasadena, Calif., on 
April 22, at the age of 77. A graduate of 
the University of Michigan, class of 1895, 
Mr. King filled engineering assignments in 
Nicaragua, China, and the Philippines in 
his early career and was also with the U.S. 
Reclamation Service (now the Bureau 
of Reclamation). 

An authority in hydraulics, he was 
professor of hydraulic engineering at the 
University of Michigan from 1912 until 
his retirement in 1939. During the 
same period, Professor King had a private 
consulting practice in Ann Arbor. First 
American engineer to advocate use of the 





Horace King, Hon. M. ASCE 
(1874-1951) 


Manning formula for flow in pipes and 
open channels, he was largely responsible 
for its adoption in this country. His 
numerous publications include a Hand- 
book of Hydraulics and a widely used 
text entitled Hydraulics. 

A member of ASCE since 1913, Pro- 
fessor King was elected Honorary Mem- 
ber in 1944. 
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ASCE Sections in South America Are Active 








PROGRAMS OF FAR-OFF ASCE SECTIONS—in Venezuela and Brazil—reflect keen 


interest of South American engineers in the Society and the profession. Photographed at 
annual dinner of Venezuelan Section (top photo) are, left to right, Arturo Valery, secretary 
of Section; Gerardo Sanson, Minister of Public Works; Edmundo Curiel, president; Pedro 
E. Herrera, Minister of Development and speaker of evening; and Manuel F. Mejias, treas- 
urer. Guest of honor for occasion was Royce J. Tipton, consulting engineer of Denver, 
Colo. Lower view shows group attending recent dinner meeting of Brazil Section, at 
which certificates of life membership were presented to Dr. Francisco Teixeira da Silva 
Telles and Leon C. Heilbronner. In absence of Section president Adolph J. Ackerman, 
Clyde M. Wood and Raymundo Jose d’ Araujo Costa, secretary and treasurer, made presenta- 
tions and spoke. 





News of Local Sections Briefed 


SECTION DATE ATTENDANCE PROGRAM 


Mar. 30 Spring meeting. Delegates from Georgia Institute of 
Technology, Alabama Polytechnic Institute, Uni 
versity of Alabama, and Mississippi State Student 
Chapters were present. Program included inspec- 
tion of laboratories and open house displays, lunch- 
eons, technical sessions, and evening banquet 
O. Rhodes, technical adviser, Tar Products Division, 
Koppers Co., Inc., presented an illustrated talk on 
production and application of enamel coatings on 
steel and cast-iron pipe conduits 
Joint meeting with University of Cincinnati Student 
Chapter. Edgar Parks and Roland Wadsworth, Jr., 
spoke on the construction of the Ford automatic 
transmission plant, and highway construction. 
“The History of Architecture through Masonry’”’ was 
described by Anthony Ciresi, Cleveland architect 
ASCE President Gail A. Hathaway was guest speaker 
at dinner meeting 

New officers are Harry Walker, president; Clay C. 
Boswell, first vice-president; A. W. Hurtley, second 
vice-president; John E. Bovee, secretary; and 
Robert B. Rhode, treasurer. 

Samuel C. Hadden, chairman of the Indiana State 
Highway Commission, outlined the history of sala- 
ried engineers in public service. 


Alabama 


Buffalo Mar. 20 35 EK 


Cincinnati 


Cleveland Mar. 9 
Connecticut Mar. 
Duluth 


Indiana Apr. i0 85 
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Coming Local Section Events 


Central Ohio—Joint meeting with Ohio 
State University Student Chapter at Pomer 
ene Hall, Columbus, May 17, at 6 p.m 

Cleveland—-Joint meeting with Case In 
stitute of Technology Student Chapter in 
Tomlinson Hall, May 25, at 8 p.m., pre 
ceded by dinner at 6:30 p.m 

Columbia—Meeting in Richland, Wash., 
on May 10 

Connecticut— Meeting at the Hotel Bond, 
Hartford, May 22 

Dayton—Joint meeting with the Univer 
sity of Dayton Student Chapter, May 21 

Illinois—-Weekly luncheons every Friday 
at the Chicago Engineers Club, at 12 noon 

Intermountain—-Meeting in Salt Lake 
City, May 18 

Los Angeles—-Dinner meeting at the 
California Institute of Technology, Pasa 
dena, May 9 

Maryland—Meeting in the Engineers 
Club of Baltimore, May 9, at 8 p.m., pre 
ceded by dinner at 7 p.m 

Metropolitan— Meeting in the Engineer 
ing Societies Building, New York City, 
May 16, at 8 p.m 

Mid-Missouri— Meeting in Jefferson City, 
May 25 

Mid-South—Field trip of Little Rock 
Branch to Bull Shoals Dam, June l5and 16 

Northwestern— Meeting at the Coffman 
Memorial Union, University of Minnesota, 
the first Monday of each month 

Oklahoma—Joint meeting of the Okla 
homa City and Tulsa Branches in Tulsa, 
May 11 

Philadelphia—Meeting at the Engineers 
Club, Philadelphia, May 8 Meeting of 
Delaware Sub-Section May 15 

Pittsburgh Meeting at the William Penn 
Hotel, Pittsburgh, May 22 Inspection 
tour of the H. J. Heinz plant in Pittsburgh, 
May 19, for Junior Members 

Providence—Annual banquet at the Uni 
versity of Rhode Island, May 22 

Sacramento—Regular luncheon meetings 
at the Elks Club every Tuesday, at 12:30 
p.m 

Syracuse— Meeting in Syracuse May 24 

West Virginia—<Afternoon and evening 


meeting on May 25. Group will meet at 


Blue Stone Dam near Hinton, W.Va., at 2 
p.m. for inspection of dam. Evening pro 
gram will consist of dinner meeting at Black 
Knight Country Club at Beckley, with Col 
Walter Kreuger, Jr., head of Huntington 
office of Corps of Engineers, speaking 





Scheduled ASCE Conventions 


SUMMER CONVENTION 
Louisville, Ky., June 13-15 
(Board of Direction meets 
June 11-12) 
ANNUAL CONVENTION 
New York, N.Y., October 22-25 
SPRING CONVENTION 


New Orleans, La., March 5-7, 
1952 
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PROGRAM AT RECENT MEETING OF MONTANA SECTION in Billings features talk by 
ASCE Executive Secretary William N. Carey on Engineers Joint Council program to facilitate 
maximum use of scientific and engineering personnel in defense effort. From left to right 
are C. G. Anderson, regional engineer for Bureau of Reclamation at Billings; Paul Johnson 
of Billings, past-president of Section; O. C. Reedy, president of Billings Branch of Section; 
Secretary Carey; R. T. Hurdle of Billings, vice-president of Section; and G. J. Hoge of 
Great Falls, secretary-treasurer of Section. 





Maine Mar. 29 24 Dinner meeting. President Gail A. Hathaway dis- 
cussed “‘Unity in the Engineering Profession” and 
his recent trip to the international engineering con 
ferences in India 

Apr. 11 170 Joint conference with the Maine Water Utilities As 
sociation. 

Mid-South Mar. 15 

16 86 Spring meeting. Morning technical session speakers 
included J. N. Hicks, John A. Roebling’s Sons Co., 
Trenton, N.J., who talked on ‘Prestressed Con 
crete,” and Col. L. H. Foote, district engineer, Corps 
of Engineers, Memphis, Tenn., who described the 
Memphis Harbor project. President Gail A. Hatha 
way was speaker at luncheon. ‘“‘Modern Practices 
in Welded Steel Structures’”’ was presented by N.J 
Law, division engineer, American Institute of Steel 
Construction, St. Louis, Mo. A panel discussion on 
modern cements was conducted by C. E. Wurple, 
technical director, Marquette Cement Manufactur- 
ing Co., Chicago, with participation of H. N. Howe, 
structural engineer, Memphis, Tenn.; E. F. Bespa- 
low, Choctaw Inc., Memphis; and Bryant Mather, 
Concrete Division, Waterways Experiment Station, 
Clinton, Miss. Inspection tours of Memphis Harbor 
project and recently completed Crump Boulevard 

Mohawk- 

Hudson Mar. 22 Student paper competition at Union College. R. W 
Wilkinson and M. P. Wirz, of Rensselaer Polytechnic 
Institute, and R. W. Gartner, of Union College, won 
first, second and third prizes, respectively for papers 
on the Mystic River Bridge, prestressed concrete, 
and the Proctor soil test 

Nebraska Apr. 18 35 Dinner meeting with Eldrige Lovelace, member of St 
Louis consulting firm, Harland Bartholomew & As- 
sociates, speaking on city planning. 

Northwestern Apr. 2 a7 Hugo Erickson, city engineer, Minneapolis, Minn., 
gave an illustrated talk on proposed projects 
George Shepard, city engineer, St. Paul, discussed 
the city’s improvement program 

Philadelphia 

Delaware 

Sub-Section Mar. 27 62 Joint meeting with the University of Delaware. ASCE 
Director Francis S. Friel discussed the recent Indian 
conferences 

Pittsburgh Apr. 10 27 C.R. Woods, planning director, City Planning Depart 
ment, Pittsburgh, Pa., explained a proposed zoning 
ordnance for the city before joint meeting of Section 
with Engineers’ Society of Western Pennsylvania 


Apr. 12 38 Junior members meeting featuring William A. Conwell, 
generai engineer, Duquesne Light Co., as speaker 
Puerto Rico Apr. 7 23 Inspection trip to site of Rio Grande de Loiza Dam, 


under guidance of engineers representing Sollitt, 
Oversas & Buck, Seifert & Jost, consultants on proj 
ect. Luncheon picnic-style 
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How are things 
in Mora, U. S. A.? 


Rates Cut, 
Profits UP! 


Things are as good in Mora, Minnesota 
as the song says they are in Glocca Mora. 

Worthington Diesel engines operated by 
the municipal power plant in this progres- 
sive community have helped produce the 
lowest electric rate of any full Diesel mu- 
nicipal power plant in the state. 

A Worthington 4-cycle supercharged 
engine, operating at low load factor of 
42.6%, produced in 1950 5% more power 
per gallon of fuel than a 2-cycle engine 
operating at 59.4% load factor. Following 
the installation of the Worthington en- 
gine, rates were cut in 1949, yet net profits, 
in 1950, were greater than ever. 

Worthington four-cycle supercharged 


engine is particularly well suited to the 
needs of a growing community like Mora 
—whose peak kw load has increased an 
average of 11% a year in recent years. 
Even when over-powered, a plant can 
operate at very low fuel cost and have the 
added engine capacity when needed with- 
out additional investment. 

When you buy a Worthington 4-cycle 
supercharged engine, you benefit, too, from 
the longest experience of any manufacturer 
with this type of engine. For any engine 
application, call on Worthington—an en- 
gine for any fuel: oil (crude or regular), 
gas or ‘dual fuel’. Worthington’s com- 
plete line of engines assures you of the 





most economical operation no matter what 
fuel you use. 

If gas or any combination of gas and oil 
offer fuel economies, consider Worthing- 
ton gas or dual fuel engines. Only Wor- 
thington offers such exclusives as dual 
plunger pumps, gas micro-metering valves 
for each cylinder and thermal air contrals 
—all built to give optimum performance 
for the fuel used. 

For further details of the dependable, 
economical Diesel performance that 
proves there’s more worth in Worthington, 
contact Worthington Pump and Machin- 
ery Corporation, Engine Division, Buffalo, 


New York. 


WORTHINGTON 
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Sacramento Mar. 6 110 Floods in Central Valleys were discussed by Randolph 
H. DeWante, supervising hydraulic engineer, Corps 
of Engineers, Sacramento, Calif. 

Mar. 13 lll ASCE Director Milton T. Wilson outlined the history 
of the Upper Colorado River Compact 

Mar.20 105 “Recent Developments in Steam Power” were de- 
scribed by C. C. Whelchell, chief, division of steam 
engineering, Pacific Gas & Electric Co. 

San Diego Mar. 27 29 Student paper contest. Curtis Williams, of San Diego 
State College chapter, received first prize for his 
paper on “Rubberized Roadways.” Philip W. Hels- 
ley reported briefly on activities of California Legis- 
lative Council. 

Southern Idaho Mar. 16 Newly elected officers include H. C. Clare, president; 
Clifford R. Salmen, first vice-president; Lynn Cran- 
dall, second vice-president; Wayne I. Travis, secre 
tary; and Linne F. Erickson, treasurer. H. C 
Clare, state sanitation engineer for Idaho, presented 
paper on fluoride treatment of water supplies. 

Tacoma Mar. 13 31 Dinner meeting. Samuel C. Gill, lieutenant comman- 
der, USN, gave a speech on the Navy’s oil explora- 
tions in Alaska. 


Tennessee 
Valley 
Knoxville 
Sub-Section Mar. 14 “Water Transport—-One Component of our National 
Resources” was presented by A. J. Wagner, chief 
Navigation and Transportation Branch, TVA. 

Apr. 11 63 Jack Partridge, program chairman, read paper on rail- 
roads—prepared by J. B. Sullivan, railroad consult- 
ant, who was unable to attend meeting. 

Toledo Feb. 7 18 Dinner meeting. O. W. Irwin, president, Rail Steel 
Bar Association, was speaker of evening. 

Mar. 7 21 Dinner meeting featuring Arthur H. Niles, super- 
intendent of Toledo’s Sewage Treatment Plant, as 
speaker 

Wisconsin Mar. 22 500 Joint meeting with Greater Milwaukee Committee 


featuring a typical expressway segment model. Two 
expressway segments are being planned for the city 
Speakers included James S. Whitney, associate part- 
ner, Ammann & Whitney, expressway designers; 
Guy Kelcey, of Newark, N. J., member of firm plan- 
ning the route and making traffic studies; E. G. 
Plautz, Wisconsin State expressway engineer; and 
Raleigh W. Gamble, Milwaukee expressway director. 





ASCE Student Chapter Installed at Howard University 





FRANK L. WEAVER, ASCE DIRECTOR FOR DISTRICT 5, installs at Howard University 
Society's 13lst Student Chapter, following authorization of Board at Houston Convention. 
Participants in ceremonies include, left to right, Bernard Crummet, president of George 
Washington University Student Chapter; Dr. Walter T. Daniels, M. ASCE, sponsor of 
Howard University Student Chapter; Kenneth Felton, president of University of Maryland 
Chapter; Dean W. S. Nelson of Howard University; L. K. Downing, dean of School of 
Engineering and Architecture; Mr. Weaver; Vincent B. Smith, secretary of District of 
Columbia Section of ASCE; Napoleon Johnson, president of new Student Chapter; Frank F. 
Hurka, president of Chapter at Johns Hopkins University; and Charles J. Stevens, president 
of District of Columbia Section. 
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commendation. Award of these honors 


dent’s Letters of Honorable Mention are 
as follows: 





Student Chapters Honored 
for 1950 Activities 


For outstanding activities during 1950, 
a selected number of ASCE Student 
Chapters have been named for special 


follows action taken by the Society's 
Committee on Student Chapters at a 
recent meeting in Cleveland. 

The awards are in the form of engrossed 
Certificates of Commendation and Presi- 
dent’s Letters of Honorable Mention 
The Certificates go to Chapters at the 
following colleges and universities: 


University of Dayton 

Bucknell University 

Carnegie Institute of Technology 
Iowa State College 

Illinois Institute of Technology 


North Dakota State College 
Virginia Military Institute 
Tulane University 

Georgia Institute of Technology 
Cooper Union 


Massachusetts Institute of Technology 
New York University 

California Institute of Technology 
Texas Technological College 
University of Colorado 


Student Chapters receiving the Presi- 


Rutgers University 








Case Institute of Technology 
West Virginia University 
Newark College of Engineering 
University of Detroit 


Kansas State College 
University of Kansas ‘ 
Wayne University 
University of Missouri 

Purdue University 


Mississippi State College 
University of Alabama 
Alabama Polytechnic Institute 
University of Virginia 

Duke University 


University of Florida 

Clarkson College of Technology 
Manhattan College 
Northeastern University 
Worcester Polytechnic Institute 


University of Arizona 
University of Nevada 
Stanford University 
University of Alaska 
University of California 
University of Wyoming 
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New Steam Generating Plant 


ta WESTERN WEW YORK 


The plant shown above is a new steam- 
electric generating station at Dunkirk. 
N. Y., built by the Niagara Mohawk 
Power Corporation to supplement its 
other facilities for furnishing electric 
power to the Western New York area. 

The Dunkirk Steam-Electric Station is 
one of 81 hydro- and 6 steam-electric 
stations comprising the Niagara Mo- 
hawk System, and is the most modern 
generating station ever constructed. The 
installed capacity of the station is 160,- 
000 kw, and this can be increased to 
320,000 kw should the need arise. The 
station's turbine generator is new in de- 


sign, and is the first of its type to be 
manufactured. 

The Dunkirk Station has two 60-cycle, 
steam-electric generating units, each 
with a rated capacity of 80,000 kw. Its 
coal-fired steam generators supply 
steam at 1450 lb and 1000 F to the tur- 
bines, each of which is connected to a 
60-cycle, 13,800-volt generator with 
transformers, to deliver power to the 
115,000-volt transmission system. 

The 5147 tons of steel in the frame- 
work and boiler supports of the Dunkirk 
Steam-Electric Station was fabricated 
and erected by Bethlehem. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Stee! Corporation. Export Distributor: Bethlehem Steel Export Corporation 
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NEWS BRIEFS... 








Construction for First Quarter Tops All Records 


Construction activity rose seasonally in 
March to round out the first 
quarter volume of new construction on 
record, according to the Building Materials 
Division of the U.S. Department of Com 
merce and the Labor Department’s Bureau 
of Labor Statistics. The total value of new 
construction put in place during the month 
was estimated at $2.1 billion, 10 percent 
above the February estimate and 21 per 
cent more than the total for March 1950 

The total value of private residential 
building activity during the month 
slightly to $848 million, an advance of 14 
percent over the corresponding figure for 
March 1950 when the present housing boom 
was in its early stages. Further expansion 


largest 


rose 


of industrial and commercial building 
activity in March is also reported. The 
dollar value of industrial building was 


double that of a year ago. Public utilities 
expanded their construction operations 
seasonally, and there were also increases in 
highway and construction work conducted 
by public agencies 

A summary for the first quarter of 1951 
placed the total value of new construction 
work at 6.1 billion, 21 above the 
total for the first quarter of 1950 and the 
largest first quarter total on record 

During this quarter construction of nearly 
ill types of facilities was carried on at a 
higher rate than in the corresponding period 
last year, with the largest increases going 
for industrial and commercial buildings and 
for military naval facilities Total 
private outlays for new construction during 
the period amounted to about 4.7 billion, an 


percent 


and 


increase of 20 percent over last year. Pub- 
lic expenditures of about $1.5 billion were 
22 percent greater than during the first quar- 
ter of 1950 
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RISE IN CONSTRUCTION ACTIVITY in 
March, shown in Department of Commerce 
curves, represents increase of 21 percent 


above March 1950 total. 


Production Controls Begin to Affect Construction Volume 


The expected squeeze in construction has 
started, according to Thomas S. Holden, 
president of the F. W. Dodge Corp., fact- 
finding organization for the construction 
industry. Interpreting the organization's 
estimate of construction contract awards in 
March for the 37 states east of the Rockies, 
Mr. Holden predicts that the expected 
squeeze is likely to continue during the re 
mainder of the year, though the tremendous 
volume of construction earlier in the year 
will help offset the later squeeze. Despite 
an estimated decline in 1951 from 1950, Mr. 
Holden still believes that 1951 will be a high- 
volume year for construction. 

Citing the March construction figure for 
the 37 states ($1,267,450,000) as the ‘“‘second 
highest March total on record,’’ Mr. Holden 
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said that it, none the less, shows ‘‘the re- 
strictive effects of defense rules and regula- 
tions. March was the first month since July 
1949 that failed to show a contract volume 
increase over the corresponding month of 
the preceding year.’ 

Recreational project starts ran behind 
last year all through the first quarter of 
1951, and commercial building projects fell 
off significantly in March. These trends re- 
sulted from the NPA’s M-4 order, according 
to Mr. Holden. In March, he said, ‘‘the 
effects of Regulation X were seen in resi- 
dential building contract volume just equal 
to March 1950. The March 1951 residential 
total was $574,569,000. The March total 
for 1950 was $574,681,000. This followed 
January and February volumes that were 


considerably larger than those of January | 
and February 1950 

“Factors offsetting these declining tend- | 
encies in commercial, recreational, and 
residential building have been large in 
creases in military construction and indus 
trial and power plant projects,’’ Mr. Holden 
stated. 


Boston Firm Receives TVA 


Steam Power Contract 


The Boston consulting firm of Chas. T i 
Main, Inc., has been selected by the Ten- 
nessee Valley Authority to design the founda ; 
tion and intake structure for one of the 
world’s largest steam power plants. To be | 
built on the Ohio River near Paducah, 
Ky., the plant will have an _ ultimate 
capacity of more than 1,000,000 kw pro 
duced by eight 150,000-kva_ turbo-gener 
ators. Eight boilers with a total steam 
generating capacity of 8,000,000 Ib per hr 
will be installed. The first TVA steam unit, 
the new project will supplement the supply 
of low-cost power in the region. 


Battery Park Underpass 
ls Opened to Traffic 


An important link in the projected ex 
press route between the West Side Highway 
and Franklin D. Roosevelt Drive 
the East River in New York was completed 
early in April, with the opening to traffic 
of twin vehicular tunnels under Battery 
Park. Built at a cost of about $10,000,000, 
the underpass and its approach ramps are 
3,200 ft long. Special features are an 
automatic ventilating system, an automatic 
car counter, and a drainage system. Work 
on the project, which was begun early in 
1949, involved many difficulties because 
of the proximity of the Brooklyn-Battery 
Tunnel and three subway lines. In addition, 
the soil in the area is completely saturated 
by tidal seepage requiring that the structure 
be completely surrounded by an envelope of 
waterproofing. Construction of the project 
was described in an atticle by Joseph Metzler 
(Civ. ENGINEERING, July 1950). 

The final phase of the project to link 
the East and West Side Express Highways 
will be started this spring, with the laying 
of foundations for a 1'/:-mile elevated 
highway from Coenties slip to Jackson 
Street, the present terminus of the Franklin 
D. Roosevelt Drive. 


along 
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AEC Plant Facilities Get 
Advance Planning Funds 


Approval of interest-free funds to expedite 
the preparation of plans for two public 
works projects made necessary by an an- 
ticipated influx of workers in the Atomic 
Energy Plant reservation on the 
Savannah River is announced by the Hous- 
ing and Home Finance Agency. An advance 
of $17,120 will go for a $498,900 addition to 
the water-works system of North Augusta, 
S.C., consisting of a new supply develop- 
ment, filtration, storage facilities, and dis- 
tribution lines. Barnwell, S.C., will receive 
$11,760 to assist in preparing plans for an 
elementary-high school to cost an estimated 
$313,640. In both towns existing facilities 
are inadequate to serve even the present 
population. 

Patchen & Zimmerman, of Augusta, Ga., 
are engineers for the water-works project, 
and Hopkins, Baker & Gill, of Florence, 
S.C., architects on the school building 


area 


Supreme Court Upholds 
Ohio River Basin Compact 


Powerful impetus has been the 
cause of interstate compacts for solution ot 
the problems involved in controlling the use 
or contamination of the waters in imtetstate 
streams by a recent unanimous decision of 
the United States Supreme Court in ruling 
that West Virginia continue as a member 
of the eight-state Ohio River Valley Water 
Sanitation Commission. Firmly establish 
ing the Ohio River compact as a workable 
method of interstate cooperation, the Su- 
preme Court decision reverses action of 
the Supreme Court of Appeals of West 
Virginia in declaring the state’s participa- 
tion in the compact unconstitutional. In 
binding West Virginia to the compact, the 
Supieme Court held that the West Virginia 
legislature had the power to make a “rea 
sonable and carefully limited delegation of 
power to an interstate agency.” 

Justice Felix Frankfurter, in delivering 
the ruling, said that ‘‘a state cannot be its 
ultimate judge in a controversy with a 
sister state."" The compact, he continued, 
“involves a reasonable and carefully limited 
delegation of power to an interstate agency. 
It evidently was drawn with great care to 
meet the problem of debt limitation 
Adjudication here of conflicting state 
interests affecting stream pollution does 
not rest upon the law of a particular 
state.”’ 

Henry Ward, chairman of the Commis- 
sion, states that the court’s decision ‘‘paves 
the way for more effective cooperation 
among the states to control pollution and 
guarantees that the Commission has power 
in its own right to act on any interstate 
problem which the individual states cannot 
control through their own agencies.” 


given 
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New Contract to Complete Hungry Horse Dam 





INSTALLATION OF FOUR 105,000-hp turbines at Hungry Horse Dam in northwestern 


Montana will be started this spring under new contract, on which Bureau of Reclamation 


has received bids. 
Lane Co., of Los Angeles. 


Apparent low bid of $1,796,542.30 was submitted by Grafe, Shirley, 
Prime contract for the big multiple-purpose dam and power 


plant is held jointly by twelve large construction firms, known as General-Shea-Morrison, 
for $43,000,000, largest single construction contract of Bureau of Reclamation now in force. 
Major work scheduled this year includes placement of approximately 1,200,000 cu yd of 


concrete and construction of 285,000-kw powerhouse. 


Project was begun in June 1948 


and is scheduled for completion in November 1953. Photo courtesy of Bureau of Reclamation. 





New Registration Legislation 
in New York State Reviewed 


Three amendments to the Engineers 
Registration Law in New York State have 
already been enacted in 1951. These 
amendments are: 

1. The section permitting registration 
(without examination) of engineers regis- 
tered in other states has been amplified and 
extended by addition of the 
“The department on the recommendation 
of the board may also credit, toward meeting 
the examination requirements in this state, 
the whole or a part of the requirement of 
another state met by the applicant, pro 
vided the requirement in such state or ter 
ritory was substantially the 
this state."’ This amendment enables the 
New York State Board to the 
examinations passed by Engineers-in-Train 
ing in other states, so that they may be 
certified as Engineers-in-Training in New 
York State without reexamination. It also 
legalizes the past informal authorization of 
the State Board to accept examinations 
passed in other states as a basis for waiving 


sentence, 


same as in 


accept 


all or part of the prescribed Professional 
Engineer examinations in New York State 

2. The section requiring licensed Pro 
fessional Engineers and Land Surveyors to 
register with the County Clerk has been 
The same amendment repealed 
simultaneously for most 
of the professions. One effect of the repeal 
of the amendment is that non-residents 
licensed in New York State may hence 
forth complete their registration and be 
listed in the roster without the embarrass 
ment or expense of establishing 


repealed 
this requirement 


an office 
address in the state 

3. The section enacted in 1935 to curb 
corporate practice of engineering was 
amended in 1951 by the addition of a sen 
tence permitting corporations formed under 
certain conditions subsequent to 1935 to 
practice engineering. This amendment was 
passed by the legislature before the profes 
sion was aware of it, and then signed by 
the governor despite the vigorous protests 
of architects and engineers. 

These data on recent registration legisla- 
tion. were supplied by D. B. Steinman, 
M. ASCE, member of the New York State 
Board of Examiners of Professional Engi- 
neers. 
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Hydroelectric Construction 
Continues Active in Canada 


The postwar boom in _ hydroelectric 
development in Canada continued without 
abatement in 1950, according to the annual 
of the water-power resources of 
issued by the Water Resources 
Division of the Canadian Department of 
Resources and Development. Installed 
capacity during the year was increased by 
962,275 hp, an amount exceeded only in 
the war year of 1943 when the huge Ship 
shaw Plant was completed. A large pro 
portion of this new capacity is located in 
Ontario and represents the culmination of 
the postwar construction program under 
taken by the Hydroelectric Power Com 
mission of Ontario 

Other new plants and extensions under 
active construction are tentatively rated 
at 1,000,000 hp, and those under prelimi 
nary construction or definitely planned at 
about 1,500,000 hp. Although the demand 
for hydroelectric energy continued to grow 
during 1950, production was in 
general keeping pace with the 
demand and construction was active in the 
fields of transmission and distribution 


review 
Canada 


power 
increased 


Newark Truck Terminal 
Ils Leased to Air Force 


Leasing of the Newark Union Truck 
rerminal and open area at Newark Airport 
to the U. S. Air Force in connection with 
the government's Mutual Defense Assist- 
ance Program is announced by the Port 
of New York Authority. Annual rent for 
the use of the $9,000,000 truck terminal, 
the largest in the world, will be $421,754 
Built by the Port Authority for use as a 
consolidating and transfer terminal for 
over-the-road truck freight, the terminal 
was completed last July. 


Pennsylvania Pushes Its 
Stream-Cleaning Program 


Wide progress in clearing Pennsylvania 
streams of sewage pollution is reported by 
the Bureau of Engineering of the State 
Department of Health in a recent issue of 
the department’s quarterly publication, 
Clean Streams. Sewage-treatment proj- 
ects installed since inception of the state’s 
Clean Streams Program are said to repre 
sent an expenditure of at least $40,000,000 
including an approximate $27,000,000 spent 
by Philadelphia. 

Municipalities throughout the state cur- 
rently have under construction clean-up 
projects totaling about $22,000,000. In- 
cluded in this figure is work now under con- 
tract by Philadelphia, which is engaged in a 
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$60,000,000 pollution-abatement program 
to be completed in 1953. The $11,000,000 
Northeast sewage-treatment works there 
was recently placed in operation, and con- 
struction of the Southeast works is well 
advanced. Work also has been started on 
the Southwest treatment works and on the 
building of huge interceptors. Completion 
of the three plants wil] eliminate sewage 
pollution from the entire metropolitan area. 

More than $4,000,000 is being spent by 
Bethlehem, Pa., on construction of sewers, 
interceptors, and a treatment plant, which 
will contribute greatly to the cleanup of the 


Delaware watershed. Two sewage-treat- 





ment plants will be built at Altoona to re 
place the present inadequate treatment 
works, and the first stage of this cleanup 
program is under way with contracts 
amounting to $1,400,000. New Cumber 
land has awarded contracts totaling $1, 
127,180 for the construction of sewers, 
interceptors, and a treatment plant, and 
Norristown is spending $1,350,000 for 
additions to its existing works. 

Progress comparable to that being made 
in abatement of sewage pollution is also 
reported on the industrial front, with 
installation of treatment works under way 
in all types of industrial plants. 


Good Roads Held Vital to Defense at ARBA Meeting 


Intelligent federal leadership for ‘‘defense 
measures that will not permit highway 
transportation to deteriorate in any de- 
gree"’ was called for by Senator Dennis 
Chavez, chairman of the Senate Committee 
on Public Works, in a leading talk at the 
recent 48th annual meeting of the American 
Road Builders Association in Milwaukee, 
Wis. Addressing a defense conference that 
highlighted the three-day program, Senator 
Chavez emphasized the fact that “The 
main highways are the assembly lines of a 
large portion of our defense plants.” 

Senator Chavez advocated that the Bu- 
reau of Public Roads help determine allo- 
cation of materials which, he warned, will 
be scarce especially in the early days of the 
national emergency. The Bureau “could 
set up criteria and the states then could 
plan and build with a solid program and 
real knowledge,”’ he asserted. 

Referring to current shortages of steel 
and aluminum, Senator Chavez expressed 
the opinion that “. . . in another twelve 
months we will reach a balance on steel 
and several other items In two years, 
at the present rate of defense preparedness 
and in view of the ceilings placed on mili- 
tary personnel and equipment, our increased 
production will not only carry the defense 
equipment, but will also come back to 





levels on materials.” 

Other speakers on the program who 
stressed the vital importance of proper 
maintenance of existing highways and 
adequate construction of new roads in- 
cluded ASCE members E. R. Needles, 
New York consultant and retiring president 
of the ARBA; Lt. Gen. Eugene Reybold, 
retired chief of the Army Corps of Engineers 
and executive vice-president of ARBA; and 
Gen. James A. Anderson, chairman of the 
Virginia highway Department and president 
of the American Association of State High- 
way Officials. City-to-airport expressways, 
to effectuate time savings and to facilitate 
evacuation of the wounded from metro- 
politan centers in event of enemy attack, 
were advocated by Walter R. Macatee, 
highway transportation specialist of the 
Civil Aeronautics Administration, 

Results of a letter ballot of the member 
ship for election of new officers were an- 
nounced to the attendance of about 1,000 
Paul B. Reinhold, president of the Atlas 
Equipment Corp., Pittsburgh, succeeds 
E. R. Needles as president. District vice- 
presidents include Charles M. Noble, M 
ASCE, chief engineer of the New Jersey 
Turnpike Authority, Trenton, and Prof. A. 
Diefendorf, M. ASCE, head, civil engineer- 
ing department, University of Utah. 


near present-day 


AIRPORTS AND AIRWAYS PLANNING COMMITTEE of ASCE Air Transport Division 
meets in conjunction with ARBA annual meeting in Milwaukee. Shown, left to right, are 
Joseph D. Blatt, chief, Planning Staff Division, Office of Federal Airways, Civil Aeronautics 
Administration, Washington, D. C.; B. Everett Beavin, airport engineer, J. E. Greiner Co., 
Baltimore, Md.; William C. Hill, chairman of Airports and Airways Planning Committee, 
and airport engineer, Oregon State Board of Aeronautics, Salem, Oreg.; William M. Beadie, 
aviation consultant, Minneapolis, Minn.; and Frank B. Brady, Air Transportation Traffic 
Control Group, Air Transport Association, Washington, D.C. 
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YOUR WATER SUPPLY— 






In normal times or in times of emergency, you can count on 
%Proportioneers% Heavy Duty CHEM-O-FEEDER. Look at 
the important advantages which make Chem-O-Feeder the 
sure way to safeguard water supplies: 


All parts coming in contact with treating chemi- 
cals are of See-Thru plastic and Neoprene 
rubber which are unaffected. 


Alum, Ammonia, Copper Sulphate, Hypochlo- 
rites and Fluorides can be fed by standard 
units. 


Pumping action is visible to the operator. 


This feeder has the widest dosage adjustment 
range and changes may be made “in opera- 
tion”. 


5 Compact construction encloses all moving parts 


in oil bath requiring no lubrication maintenance. 


Accessories for complete installation included 
with feeder. 


Parts for all models are in stock at strategic 
service centers. 


Feeder can be readily converted to slurry feed- 
ing or the handling of concentrated corrosive 
liquids. 


Write, today, for Bulletin SAN-7, the complete story on Simplex, 
Duplex, and Triplex Chem-O-Feeders. %Proportioneers, 
Inc. %, 360 Harris Ave., Providence 1, R. I. 


7o PROPORTIDNEERS, INC. 7% 
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Large Pier Increases Philadelphia’s Cargo-Handling Capacity 





PHILADELPHIA OPENS MUNICIPAL PIER 80 which was recently completed at cost of 
$5,500,000. Measuring 300 x 1,000 ft, two-story structure is biggest of Philadelphia's 14 


piers and will permit city to handle largest cargo ships in service. 
Basic construction is of steel, with use of wrought iron where 
Located on the Delaware River at the foot of Jackson Street, 


four ships simultaneously. 
there is danger of corrosion. 


It has facilities for handling 


structure was designed by Philadelphia Department of Wharves, Docks and Ferries under 
supervision of Thomas C. Brown, chief engineer. 





City Building in 1950 
Said to Top All Records 


City building activity in 1950 was at its 
highest dollar level in history, according to 
preliminary estimates of the U.S. Labor De 
partment’s Bureau of Labor Statistics. On 
the basis of building permits issued and 
federal contracts awarded, urban building 
was valued at $10.4 billion, a 40 percent in 
crease over valuations reported in 1949 
Housing accounted for most of the gain, al- 
though all major types of building construc 
tion contributed to the record 

Building permits were issued during the 
year for $6.2 billion worth of all kinds of 
residential building and for over 830,000 
new dwelling units—75 percent of them 
single-family homes. These represent a rise 
of more than 50 percent over the 1949 
volume, compared with the relatively slight 
gain of 6 percent in new rental apartments 
for which permits were issued. Public rental 
housing (33,000 units) constituted 16 per 
cent of the 206,000 city apartments author- 
ized in 1950. Although practically all cities 
reported a rise in the permit volume of 
single-family houses last year, many re- 
ported less rental housing. Among these 
New York City, Los Angeles, San 
Francisco, Seattle, and Washington, D.C 

All regions are reported to have scored in 
creases in urban building valuations during 


were 
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the year, the East North Central region 
(Illinois, Indiana, Michigan, Ohio, and Wis- 
consin) leading with valuations totaling 2.3 
billion and the Middle Atlantic region next 
with valuations of $1.8 billion. The West 
South Central region (Arkansas, Louisiana, 
Oklahoma, and Texas) recorded the highest 
percentage of increase over 1949—60 per- 
cent to 1.2 billion. California, Texas, and 
New York were the top-ranking states in the 
order named, and New York City ($423 
million) was the leading city. Los Angeles 
($407 million), Chicago ($270 million), and 
Detroit ($209 million) ranked second, third, 
and fourth, respectively 


North Pacific Division 
Announces Bid Openings 


Several major civil works are slated for 
bid opening in the late spring and early sum 
mer by Corps of Engineers district offices in 
the North Pacific Division, according to an 
announcement from Brig. Gen. O. E. Walsh, 
division engineer at Portland. 

The largest project for which bids will be 
called in the Portland District is the main 
contract for construction of Big Cliff Dam 
and powerhouse, three miles downstream 
from Detroit Dam. The opening date of 





bids on this dam, which is estimated to cost 
more than $4,000,000 is June 29. Other 
Portland District contracts costing over 
$1,000,000 include manufacture and de- 
livery of three turbines and governors for 
Lookout Point Dam, bids due on July 6; 
manufacture and delivery of three genera 
tors for Lookout Point Dam, with the same 
bid date; and construction of the power 
house superstructure at Detroit Dam, with 
bids due on June 29 

Large contracts to be let by the Seattle 
District include works to prevent erosion of 
Point Chehalis and south jetty at Grays 
Harbor and Chehalis River, for which bids 
are due June 7, and supplying Tainter gates 
for Chief Joseph Dam, with bids to be 
opened June 12 


Large Aluminum Plant to 
Be Built in Arkansas 


To make more aluminum available for 
defense needs, the Aluminum Company of 
America will build a large new alumina 
plant near Bauxite, Ark., with construction 
scheduled to start immediately. Designed 
to process low-grade bauxite ore, the new 
plant will increase by nearly 50 percent the 
amount of alumina now being produced by 
the company. Alumina is the refined ore 
from which basic aluminum is obtained by 
the smelting process. 

To be operated by the Aluminum Ore Co., 
a subsidiary of the Aluminum Company of 
America, the new plant will be located on a 
200-acre site adjoining the bauxite mining 
operations of the Alcoa Mining Co., another 
Alcoa subsidiary. The entire construction 
project will be carried out by Alcoa, serving 
as its own general contractor. 


U.S. Contractors Awarded 
New Zealand Pier Contract 


Award of a joint contract to two American 
and one New Zealand company for con 
struction of a four-berth ocean freight 
terminal at Auckland, N.Z., is announced 
by the Auckland Harbour Board. 

The Raymond Concrete Pile Co. and 
Merritt-Chapman & Scott Corp., both with 
headquarters in New York, will participate 
in the joint venture contract with the 
Fletcher Construction Co., Ltd., of Auck 
land. Their joint competitive bid of 
£1,834,789 (approximately $5,137,409 at 
the current rate of exchange) provides for 
construction of the reinforced concrete sub 
structure and deck of the 1,200 x 300-ft 
pier, including its rail facilities and inshor« 
steel pile retaining bulkhead. Major items 
of construction equipment involved in the 
work, the first large pier construction proj 
ect undertaken at Auckland since 1939, 
will be shipped to New Zealand from the 
United States. 
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SURGING, irresistible water . . . Sweeping through rapids and 
roaring over the cataract's crest . . . An inextinguishable source 
of power — tamed and subjugated in the service of man! 

Nothing in the mythical accomplishments of the alchemist of 
old, who by sorcery changed lead into gold, surpasses in magic 
the conversion of the power of falling water into electrical energy 
by Smith-made water power machinery. 

rican 

con More than 75 years, devoted exclusively to the building of 
eight hydraulic equipment— including turbines alone of more than 
mee 8,000,000 horsepower capacity — are your assurance of maximum 
oie power results, when you place your problem in our hands! 
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Pittsburgh Company to Build 
Blast Furnace in Brazil 


A contract for design, supervision of con- 
struction, and initial operation of a large 
blast furnace and battery of chemical- 
recovery coke ovens for the Brazilian Na- 
tional Steel Co. at Volta Redonda, Brazil, 
has been given to Koppers Co., Inc., of 
Pittsburgh. 

Work on the new 25-ft hearth diameter 
blast furnace, which will double the poten- 
tial pig iron capacity of the Brazilian plant, 
will be handled by the Koppers Freyn Engi- 
neering Department, with offices in Chicago 
The battery of 21 under-jet coke ovens, 
which may be underfired with coke oven, 
blast furnace, or producer gas, will increase 
the carbonizing capacity of the plant from 
1,600 to 2,212 tonsa day. Changes will also 
be made in the coal chemicals plant to ac- 
commodate additional capacity from the 
new ovens 

The Koppers Co. completed the original 
battery of 55 ovens and the coal chemicals 
plant at Volta Redonda, one of the largest 
steel plants in South America, in April 1946. 


Structural Steel Scholarships 
Are Announced by AISC 


lo encourage future engineers to enter 
the fabricated structural steel industry, the 
American Institute of Steel Construction 
will make available ten scholarships of 
$1,000 each in technical schools and colleges 
during 1951. Although the objective of the 
program is to train engineers and adminis- 
trators for the industry, recipients of the 
scholarships are under no obligation to con 
tinue in the industry after graduation 

Scholarships are available only to stu 
dents who pursue the full civil engineering 
course offered at one of the 125 colleges on 
the ECPD accredited list. Full details are 
available from the Committee for Educa 
tion of the American Institute for Steel 
Construction, Inc., 101 Park Avenue, New 
York 17, N.Y 


Army Engineers Open Bids 
for McNary Dam Completion 


Bid openings for completion of McNary 
Dam on the Columbia River, largest single 
civil works contract ever advertised by the 
Corps of Engineers, disclose an apparent 
low bid of $58,416,459, according to an 
announcement from Maj. Gen. Lewis A 
Pick, M. ASCE, Chief of Engineers. The 
bid was submitted in a joint venture by 
the Guy F. Atkinson Co. of San Francisco; 
the Ostrander Construction Co. of Port- 
land, Oreg.; and the J. A. Jones Construc- 
tion Co. of Charlotte, N.C. 
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Begun in 1948, the McNary Project is 
now about 40 percent done. Remaining 
work includes completion of the dam, spill- 
way, powerhouse, and appurtenant struc- 
tures. The project will have a powerhouse 
installed capacity of 980,000 kw, and will 
provide 67 miles of slackwater navigation 
on the Columbia and lower Snake rivers. 
Initial power generation from the project 
is scheduled for December 1953. 


More Scrap Held Vital 
to High Steel Output 


Urgent need for steel scrap to maintain 
the present high productive capacity of the 
industry is reported by the Committee on 
Iron and Steel Scrap of the American Iron 
and Steel Institute. Pointing out that at 
the end of 1950 the national inventory of 
scrap in the hands of producers and con- 
sumers was being depleted, the committee 
states that a continuance of that trend will 
adversely affect steel production. The 
scrap requirement of the industry for 1950 
totaled more than 54,000,000 tons, and the 
anticipated increase in productive capacity 
will increase the average annual scrap re 
quirement an additional 5,000,000 to 7,- 
000,000 tons by the end of 1952. 

All scrap lying unused should be turned 
over immediately to dealers in scrap, the 
committee emphasizes. Likely sources of 
supply are industrial plants, automobile 
graveyards, railroad yards, and farms 





Pollution Control Is 
Responsibility of Industry 


It is industry’s responsibility to, “De 
velop full information about its own waste 
and take mecessary corrective action; 
educate its own employees; - cooperate with 
municipal officials and with state, inter- 
state, and federal control agencies; and 
keep the public advised concerning the 
progress which is being made.” This re- 
sponsibility was outlined by Lyman Cox, 
chairman of the Water Pollution Abate 
ment Committee of the Manufacturing 
Chemists Association, at a recent joint 
session with the MCA’s Air Pollution Abate 
ment Committee. 

As an example of what can be accom 
plished, Roy McCracken discussed the 
progress made at the Waynesboro, Va., 
plant of the Du Pont Co., where 75 percent 
of the waste discharged into the South River 
has been eliminated without treatment 
works. This saving was achieved “through 
the cooperation of management, tech 
nology, maintenance, operating personnel, 
and an expenditure of half a million dol 
lars,”’ he stated. 

In a dinner address before the joint com 
mittees, Edward Cleary, M. ASCE, execu 
tive director and chief engineer of the Ohio 
River Valley Water Sanitation Commission, 
discussed the Commission's work and the 
Supreme Court decision of April 10, 1951, 
which states that the delegation by a state, 
of police power (authority) to an inter 
state agency for the regulation of waste 
discharges was reasonable and legitimate 
This decision is discussed on page 69 of 
this issue. 





Huge Box Girder Erected for Passaic River Bridge 





ERECTION OF steel 
box girder at south 
approach of Passaic 
River Bridge ad- 
vances construction 
of New Jersey Turn- 
pike. Here workmen 
for Bethlehem Steel 
Co., contractor on 
fabricated steel su- 
perstructure, direct 
placing of girder over 
freight line of Penn- 
sylvania Railroad. 
This girder, 95 ft long 
and weighing over 
100 tons, will sup- 
port main longitudi- 
nal bridge girders 
Ammann & Whitney, 
New York, are de- 
signers and super- 
visors of construction 
of bridge for New 
Jersey Turnpike Au 
thority. 
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NEEDED ! 


COMPRESSED CONCRETE PILES 


@ AVAILABLE IMMEDIATELY 
® DEPENDABLE 
® LOW COST 










— 


Toronto's first major Steam-Electric Plant. 






RETE PILES require no en- The drive-tube and close-fitting core are driven to a re- 
WESTERN COMPRESSED CONC . q ; quired depth. The core is removed and the tube filled with 
casement; they are available immediately despite steel concrete. Then the core is replaced on the concrete and 

7 : i ing capacity and econ- the tube pulled by Western’s positive method of auto- 
shortages Their exceptional ene y matically depositing concrete so as to prevent separation 


omy have led to their use throughout the country in soils and assure a shaft of constant diameter, greater at all 
points than the diameter of the forming tube. 


firm enough to act as a form for the concrete. 
















TYPICAL COMPRESSED CONCRETE PILE JOBS: 


Piimemitin, Vac cc ccs geecciccseces Hunting Towers Apartments 
ae, CORONER. «oc cccicccseesnn Liquor Control Board Building 
South Amboy, New Jersey.......... Steam-Electric Power Plant 
DE, WES occeccctcceccswoneeesa ...DePaul Hospital 
Tallahassee, Fla.......... W. T. Edwards Tuberculosis Hospital 
Knights Landing, California.................5+: Grain Elevator 


WESTERN engineers are available at any time to discuss 
your foundation problems and offer expert ad- 
vice. Write for illustrated brochure describing in 


detail Western Piles and service. 
More than 2,000 Western Compressed Concrete Piles sup- 


port the Richard L. Hearn Steam-Electric Generating 
FOUNDATIONS FOR: Industrial Plants, Power Plants, Plant at Toronto. Inset is a pile pulled after being formed 


Bridges, Piers and Docks, Airports, Housing Projects, against soil compacted by driving. Note the constant 
Steel Plants, Commercial Buildings, Schools, Etc., Etc. diameter and smooth surface. 


BUTTON BOTTOM PILES * COMPOSITE PILES * PEDESTAL PILES * CAISSON PILES 
PROJECTILE PILES + COMPRESSED CONCRETE PILES + DRILLED-IN CAISSONS 
PRE-DESIGN AND PRE-CONSTRUCTION LOAD TESTS + SOIL BORINGS 
CORROSION PROTECTION FOR H-BEAM PILES 


———e —— 





308 W. Ww. Washington St., Chicago 6, ll, + 2 Park Avenue, New York 16, N 
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COLUMN 


R. Robinson Rowe, M. ASCE 


‘l deplore canasta, Professor,”’ said Joe 
Kerr, “but the idea of an automatic shufflet 
intrigued me. I bought one of those mixer 
uppers you told about last March.” 

“Just to work the problem?” asked Pro 
fessor Neare. 

“No, just to stir up a flinch deck. It 
doesn’t take two cards from the right and 
one from the left like yours, so I had to use 
another method. I took 108 blank cards 
ind numbered them in order from top to 
bottom. Simulating your mixer-upper, I 
put the 1-72 cut to the right and the 73-108 
cut to the left, lifted the decks in my respec 
tive hands, then dropped two cards from the 
right, then one from the left, and so on 
he new order was then: 73, 1, 2, 74, 3, 4, 

108, 71, 72 

“Every card being in a new place, it fol 
lows that each will occupy all the places in 
turn and return to its original place on the 
108th shuffle. Suspecting one of your 
tricks, I thot maybe there several 
groups of cards each making shorter cycles 
which were factors of 108, so I followed the 
top card thru its consecutive positions, 
1, 2, 3, 5, 8, 12, etc., to 95 on the 54th 
shuffle. This 54 being the largest factor of 
108, all answers except 108 were eliminated.”’ 
interposed Cal Klater, 


were 


“Joe was warm,” 


“but he didn’t get hot. Had he gone on to 
the 80th shuffle, 88 cards including the top 
card would have been back in place. Had 
he looked after the 42nd shuffle, he would 
have found the other 20 cards in place. 
After 1,680 shuffles, the 80-cycle and 42- 
cycle series would be in phase and all cards 
would be in place. Really, there are repeat- 
ing series of 80, 14, 6 and 8 cards beginning 
with cards 1, 16, 19 and 31, and 1,680 is the 
LCM. I suppose there is some general rule; 
if N is the number of shuffles for 3n cards, 
we have here nm = 2-2°3-3 and N = (2 + 
2 + 3)!/3.” 

‘“Maybe,”’ admitted the Professor, ‘‘be- 
cause for n = 7 + 6, N = 7!/6, but N = 
7!/6, but N = 200002 for n = 30 and Joe’s 
method would have worked for » = 1, 3, 5 
or 27. It's odd toothat form = 1, 4, 5, 6, 8, 
12 and 14, N is the triangular number corre- 
sponding to 2, 4,5, 7,6, 14and8. Even for 
Joe’s flinch deck, n = 50 and N = 152,490, 
which is twice a triangular number. 

“This suggests a diverting sequel, but 
maybe we can make it more diverting if we 
discard the canasta deck and conjure up 108 
girls playing leapfrog. If you like figures, 
let them wear play suits. If they started in 
one long column, 108 sorties of last girl to 
first place would restore the order. If in 
four parallel columns of 6, 8, 14 and 80 girls 
respectively, it would take 1,680 sorties, 
just as in our shuffling problem. If in 54 
columns of two, the two sorties would be a 
minimum. How would you arrange the 
girls for a maximum?” 


[Cal Klaters, most of whom wanted it 
thoroly understood that they deplored canasta 
as much as Joe, were: R. E. Philleo, Flo 
Ridan (Charles G. Edson), Julian Hinds, 
Sauer Doe (Marvin Larson), James R. Bole 
and Richard Jenney. Answering some, if the 
deck consists of two identical 54-card decks, 40 
sets of twins can be spotted in the deck so that 
there is an apparent restoration of order after 
840 shuffles. Also acknowledged is Paul J. 
Foehl’s solution of the Ozian Tream problem; 
he just missed an early deadline. | 





Need for Treatment Projects 
in Tennessee Valley Cited 


Sewage and waste-treatment projects 
costing upwards of $57,000,000 are needed 
at 227 municipal and industrial locations in 
the Tennessee River Valley to control water 
pollution in an area covering portions of 
seven states. This recommendation is con 
tained in the first of a series of summary re 
ports on the major drainage basin areas of 
the country, which are being prepared by the 
Public Health Service, in cooperation with 
the states, under authority of the Water 
Pollution Control Act of 1948 

The Tennessee River Basin report has just 
been released by the Public Health Service 
Others in the series, dealing with 14 other 
major river basins of the country, are near- 
ing completion and will be issued as finished 
Inquiries concerning the present report, 
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which is designated Public Health Service 
Publication No. 69, should be addressed to 
the Public Health Service, Federal Security 
Agency, Washington, D.C. 


Asphalt Research 
Center Established 


Formation of a National Asphalt Re- 
search Center to serve the asphalt indus- 
try in the United States is announced by the 
Franklin Institute Laboratories for Re- 
search and Development. With 21 spon- 
soring industrial organizations, the center 
will study the fundamental properties of 
asphalt and seek practical ways of using 
such knowledge to develop improved prod- 


ucts and new markets. Its major work 





during the first year will be to devise prac 

tical and scientifically correct methods for 
measuring the four basic properties of 
asphalt—elasticity, plasticity, viscosity, and 
adhesion to solid surfaces at various tem 

peratures and rates of shear. 


Postwar Civil Engineering 


Curricula Are Analyzed 


To meet the need for a detailed analysis 
of civil engineering curricula, G. R. Swihart, 
Jun. M. ASCE, and J. J. Hromadik, of the 
Department of Civil Engineering at the 
University of Nebraska, have analyzed 111 
such curricula and reported the results 
They note that the 1944 and 1945 reports of 
the ASCE Committee on Engineering Edu 
cation (PrRocEEpINGS for March 1946) pro 
vided an analysis of the curricula of 114 
schools offering civil engineering, resulting 
in a suggested allocation of time to seven 
different subject groups. These subject 
groups included civil engineering, to which 
30 percent of the total time was allocated 
However, there has been no detailed analysis 
of curricula with respect to civil engineering 
subjects themselves. 

Only schools with four-year curricula are 
included in the present analysis. Data were 
taken for the major divisions used by the 
Society's Committee for the entire curricu 
lum, to determine if there were significant 
differences between the 114 schools studied 
in the 1944 report of the Committee on Engi 
neering Education and the 111 schools ana 
lyzed in the present report. No significant 
differences were apparent, and it is believed 
that the 111 schools currently analyzed are 
statistically the same as those reported by 
the ASCE Committee. 

The present analysis shows that 60 per 
cent or more of the 111 engineering schools 
require the subject groups indicated in the 
accompanying tabulation. 


MEDIAN 
PERCENTAGE 


PERCENTAGE 


SUBJECT or SCHOOLS 
Group REQUIRING or CE Hours 
Determinate 
Structures 100 30 
Surveying, other 
than summer 96 17 
Highway, Trans 
portation, etc 4 6.5 
Public Water 
Supply 76 4.5 
Contracts, Speci 
fications, etc 67 6 
Sewerage 63 3 
Indeterminate 
Structures ; 61 3.9 


Regional influences were found to affect 
the percentages of time devoted in the cur 
ricula to the last four subjects listed in the 
table. Fewer schools in the far east, the far 
west, and some southern areas require these 
courses in their four-year curricula, although 
they are available as electives. Hours de 
voted to the first three courses listed show no 
regional trend. 

The full report is available on request from 
the authors or Prof. George C. Ernst, chair 
man of the Civil Engineering Department, 
University of Nebraska, Lincoln 8, Nebr. 
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Main St., Longmont, Col. looking south from 
4th Ave. 30 years ago and today. Built in 
1915 it still is in excellent condition and as 
part of U.S. Highways 87 and 287 it 
carries more than 5,000 vehicles per day. 


A short story about long service— 


CONCRETE STREETS in Longmont, Col. 





Lonemonr, Col. paved its first street with con 
crete in 1915. By 1923 it had 105,000 sq. yd. of 
concrete in service on its busiest streets. 


Angus E. Slee, City Engineer of Longmont for 14 
years, has this to say: “After 28 to 35 years of service, 
this paving is in excellent condition. Practically the 
only maintenance that has been required has been 
the filling of expansion joints with tar every two or 
three years. A conservative estimate of the probable 
life of this paving would be another 70 years.” 


“This contrasts very sharply with our experience 
with a lower type of paving placed in residential 
districts commencing in 1933. While lower in first 
cost, this paving has to be replaced completely every 
two to three years. We have spent enough on main- 
tenance and replacement of this type of surface to 
have put in portland cement concrete paving, and 


left: 4th Ave., looking 
east from Bross St. Built 
in 1916 it still is giving de- 
pendable service today. 


Right: 5th Ave., looking 
east from Gay St. Built 
in 1919, this pavement is 
in good condition after 
rendering over 30 years —_—_——_—— 


our residential streets are still a constant source 
of expense and complaints.” 


Other city officials all over America also have 
learned that concrete pavement lasts longer and 
needs less maintenance. They have discovered too 
that concrete pavement usually costs less to build 
than any other pavement of equal load-carrying ca- 
pacity and that in the long run all these factors add 
up to low annual cost, making concrete the best 


pavement buy for any city. 


For more information write for a free copy of the 
112-page booklet, “Concrete Pavement Design.” Dis- 
tributed only in the United States and Canada. 


PORTLAND CEMENT ASSOCIATION 
Dept. A5-13,33 W. Grand Ave., Chicago 10, Ill. 


Anational organization toimprove and extend the uses of portland cement 
and concrete .. . through scientific research and engineering field work 


4 of uninterrupted service. 
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NEW IN 
EDUCATION 





As part of Stevens Institute’s long-range 
program to help improve municipal adminis 
tration in New Jersey, it has been engaged 
by the Bergen County Planning Board of 
Freeholders to make a survey of refuse and 
garbage disposal systems in 70 towns in the 
county. The project will be headed by 
Paul A. Volcker, retired municipal manager 
of Teaneck, and William S. Foster, Assoc 
M. ASCE, editor of The American City 


lo provide top priority on scientific work 
for the nation’s armed Southwest 
Research Institute has created a 
of Military Research Development 
designed to expedite all governmental and 


forces, 
Division 
and 


industrial projects geared to the defense 
effort. The services and facilities of the 
150-man staff, fully equipped laboratories, 
and 4,000 acres of test area are being of 
fered to the government. 


Over 25 percent of the alumni members 
replying to a questionnaire sent out by the 
New York University College of Engineer 
ing in a recent survey, are employed in im- 
portant non-engineering posts, according to 
an announcement from Dean Thorndike 
Saville, M. ASCE. Conducted during 
the past two years to gather data for a new 
directory, the poll shows that many of the 
engineering alumni hold executive positions 
in other fields—172 are teachers, 159 are 
salesmen, 67 are Army and Navy officers, 
66 are meteorologists, 45 are lawyers, 14 
ate medical doctors, and 7 are physicists 
A group of 95 are occupied in miscellaneous 
fields, working as statisticians, publishers, 
editors, purchasing agents, architects, or 
are in business for themselves. These 
results according to Dean Saville indicate 





University of Florida Is Host to Structural Conference 


Welded design and prestressed concrete 
were the topics of discussion at the recent 
Second Annual Structural Engineering Con- 
ference at the University of Florida. More 
than 200 attended the two-day conference, 
which was held as a public service function 
of the Engineering and Industrial Experi 
ment Station. Frank Bromilow, Assoc. M 
ASCE, associate professor of civil engineer 
ing at the university, headed the planning 
committee of technical society representa 
tives organized by the university 

The need for standardization in 
joint details was pointed out by La Motte 
Grover, M. ASCE, welding engineer for 
the Air Reduction Sales Co., of New York, 
in a paper on the “Design of Welded 
Joints."” W. Spraragen reported the struc 
tural steel research activities of the Welding 
Research Council, of which he is director, 
and described work in progress at various 
universities and the National Bureau of 
Standards. In a talk on “Shop and Field 
Practices in Welding,’”’ R. W. Cloues, Assoc 
M. ASCE, of the Aetna Steel Co., Jackson 
ville, noted that the butt-welded joint has 


welded 


possibilities not offered by any standard 
riveted joint 

The current status of prestressed con- 
crete was reviewed in discussion by D. 
L. Chaney, of the Portland Cement As- 
sociation; T. R. Crom, building inspector 
for the City of Gainesville; and J. N. Hicks, 
of John A. Roeblings’ Sons. A symposium 
on research in progress at the University of 
Florida, led by Prof. C. D. Williams, M 
ASCE, concluded the technical program. 

The work of the ASCE Structural Divi- 
sion was reviewed by J. M. Garrelts, M. 
ASCE, chairman of the Division and pro- 
fessor of civil engineering at Columbia 
University, at the dinner meeting. He 
pointed out that there is need for more 
scientific training for structural engineers, 
saying we should raise our sights 
in the field of engineering education.”’ He 
also expressed the opinion that ASCE 
should take a positive stand in the matter, 
and that, “The engineering profession 
should organize a comprehensive program 
in fundamental research rather than leave 
this responsibility to the government.” 





SPEAKERS’ TABLE AT DINNER MEETING held during Structural Engineering Conference 
shows, left to right, Prof. C. D. Williams, W. Spraragen, Mrs. Spraragen, Mrs. W. L. Sawyer, 
Prof. J. M. Garrelts, Professor Sawyer, D. L. Chaney, D. V. Wilcox, Dr. J. Stuart Johnson, 
assistant dean of University of Florida College of Engineering, R. W. Cloues, and J. N. Hicks. 
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the value of engineering training as a pre. 
liminary to entering many fields of responsi- 
bility. He pointed out that one surgeon 
took engineering as a pre-medical course 
because it taught the principles of three 
dimensional and stiuctural analysis which 
are vitally important in surgery. 


The St. Anthony Falls Hydraulic Labora- 
tory of the University of Minnesota an. 
nounces the availability of graduate research 
assistantships in the field of theoretical 
and applied hydraulics and fluid mechanics 
for the academic year 1951-1952. Open to 
qualified graduate students, the assistant 
ships carry a stipend of $112 per month, 
plus tuition exemption. A limited number 
of full-time positions as research fellow, 
with a starting salary of $330 per month, 
are also available. Additional information 
and application forms may be obtained from 
Dr. Lorenz G. Straub, Director, St. Anthony 
Falls Hydraulics Laboratory, University of 
Minnesota, Minneapolis 14, Minn. 


A project to consolidate all available 
information on water-quality standards as 
an aid to water pollution control agencies 
is under way at the California Institute of 
Technology. The work, involving a critical 
evaluation of thousands of references, is 
being done under contract with the Cali- 
fornia State Water Pollution Control 
Board. According to executive officer, 
Vinton W. Bacon, Assoc. M. ASCE, the 
survey has a two-fold purpose—to make 
the data on water-quality requirements for 
all beneficial water uses readily available 
to the state and nine regional boards, and 
to indicate where more research is needed. 
Dr. Jack E. McKee, Assoc. M. ASCE, is 
directing the project for the Institute, with 
the assistance of Richard H. Gilman, Jun, 
M. ASCE, project engineer. 


To gear its work more closely with defense 
mobilization, Rensselaer Polytechnic Insti- 
tute, starting in July, will adopt the year- 
round quarter system of admitting students 
four times each year and permitting them to 
graduate in three years. Those who wish to 
do so, however, may continue at the normal 
pace. The Institute wishes to use its full 
resources in meeting the acute shortage of 
engineers and scientists. If Congress per- 
mits, June high school graduates may enter 
college in July, begin Reserve Officer Train- 
ing work and expect to have three years of 
college to qualify them for special jobs in the 
Armed Forces or essential industry. Men 
returning from military service may enter 
college without long delay 


Graduate courses leading to advanced de- 
grees are being offered by the Illinois Insti- 
tute of Technology in the following fields, 
building research, city planning, civil engi- 
neering, public engineering administration, 
and others. Scholarships covering tuition 
will be available to exceptional students, de- 
siring to devote full time to graduate study 
Teaching assistantships and research assist- 
antships are also being given in connection 
with sponsored research projects in several 
departments. Further information and ap- 
plications may be obtained from the Illinois 
Institute of Technology, Office of Admis- 
sions, Graduate School, Technology Center, 
Chicago, III. 
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Three complete Pittsburgh-Des Moines fabricating plants—in Penn- 
sylvania, Iowa, and California—each with its own administrative 
and engineering divisions, assure prompt fulfillment of your steel 
construction requirements. You can rely upon P-DM experience, 
skill and responsibility in executing every detail of your contract: 
write, phone or wire for a consultation on your project. 
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PITTSBURGH (25 171 Tuttle Street 
NEW YORK (7 


CHICAGO (3 


270 Broadway 7S Praetorian Building 


[EERING 978 I e Street 


7 Alvi 


o Roa 








New in Education 
( Continued from page 78 


The University of California at 
Angeles is offering Engineering Extension 
courses in structures, building design and 
construction, and soil mechanics. A course 
in elements of community planning covers 
principles of street and highway traffic engi- 


Los 





neering, the evaluation of control of at- 
mospheric contaminants, and the funda- 
mentals of subdivision design 

Frank William Allen (Assoc M. '98) of 
Watertown, N.Y., died recently. His age 


was 84. A graduate of Union College, class 
of 1893, Mr. Allen had been junior engineer 
for Hoosick Falls, N.Y., and with the New 
York City park and highway departments 
Beginning in 1911, he was engineer for the 
New York contracting firm of Rodgers & 
Hagerty 


Charles Stuart Bennett (M. '27) assistant 
chief engineer of the Miami Conservancy 
District, at Dayton, Ohio, died on March 
10, at the age of 59. Mr. Bennett had been 
with the engineering division of the district 
for 33 years. In 1919 he was advanced to 
engineer in charge of field surveys. Later 
he supervised the system of flood warning 
and river stage predictions on the Miami 


River. He was a Purdue University 
graduate 
Charles Bradshaw (M. ‘26) of South 


Pasadena, Calif., died recently. He was 81 


For some time Mr. Bradshaw served the 
Arrowhead Reservoir Co., at San Bernar 
dino. He became a member of the Los 


Angeles consulting firm of Salisbury, Brad 
shaw & Taylor in 1922. His firm's projects 
included and construction of the 
water supply for Beverly Hills and a drain 
age and irrigation system for the American 
Beet Sugar Co., at Oxnard 


design 


Morris Colt Burke (M. ‘44 
neer for the consulting firm of Joe E. Ward, 
at Perrytown, Tex., died recently, at the 
age of 62. Mr. Burke had been chief engi 
neer for several water and irrigation dis- 
tricts in Texas, Colorado, and Oklahoma, 
and fo: a number of years did private con- 
sulting work. He was a major in the Corps 


resident engi 


of Engineers during World War II. He 
received his engineering training at Ep- 
worth University 

Ralph Ernest Campbell (Assoc. M. '28) 


chief engineer in the engineering office of 
Clyde C. Kennedy, in San Francisco, Calif., 
died on February 6. His age was 59. In 
1924 Mr. Campbell became connected with 
Clyde C, Kennedy, serving successively as 
associate and chief engineer on municipal 
improvements, including the North Point 
Sludge Treatment Plant and the Southeast 
Sewage Treatment Plant in San Francisco. 
Previously he had acted as assistant chief 
engineer and assistant to the general man- 
ager on oil field development in Colombia, 
South America. He attended the Uni- 
versity of California. 


80 (Vol. p. 310) 


William Henry Code (M. '07) retired 
engineer of Hollywood, Calif., died on 
March 28, at the age of 85. He was edu- 
cated at the University of Michigan. Mr. 
Code was in the employ of Saginaw, Mich., 
and the Union Pacific Railroad, and later 
became chief engineer and superintendent 
for the Consolidated Canal Co. in Salt River 
Valley, Ariz. He also served as assistant 
state engineer of Cheyenne, Wyo., and was 
chief irrigation engineer for the U.S. Indian 
Service. For 25 years he was engaged in 
consulting work as a member of the firm of 
Quinton, Code, Hill, Leeds & Barnard. 


Merrill Bernard (M. '26) chief of the 
Climatological and Hydrologic Services of 


the U.S. Weather Bureau, Washington, 
D.C., died at his home in that city on 
April 13. Mr. Bernard went to Washington 


in 1936 as hydraulic engineer for the Soil 
Conservation Service, and a year later en 
tered the Weather Bureau as chief of its 
River and Flood Di- 
vision. He became 
hydrologic director in 
1939 and chief of the 
Climatological and 
Hydrological Services 
in 1946. An inter- 
nationally recognized 
authority on climate 
and hydrology, Mr 
Bernard received the 
Society's Norman 
Medal in 1946 for a 
paper on “Primary 
Role of Meteorology 
in Flood Flow Estimating.”” He had served 
on the ASCE Committee on Hydrology and 
as chairman of the Research Committee on 
Precipitation. He held office in many pro 
fessional societies, and, at his death, was 
president of the International Union of 
Geodesy and Geophysics 





Merrill Bernard 





Charles A. Mead, Former 
ASCE Director, Dies 


Charles Adriance Mead (M. '(4) retired 
consulting engineer of Upper Montclair, 
N.J., died on March 
28, at the age of 80 
Mr. Mead was a 
graduate of Pratt In- 
stitute, where he in- 
structed in mechanics 
and architecture and 
lectured in structural 
engineering. From 
1898 to 1907 he was 
principal assistant 
engineer and office 
engineer for Boller & 
Hodge, New York 
engineers, and from 
the latter year to 1940 was chief engineer 
for the Division of Bridges and Grade 
Crossings of the New Jersey Railroad Com- 
mission and the Public Utilities Commission 
of the State of New Jersey. He had also 
worked on varying engineering projects in 
South and Central America and the Philip- 
pines. He was Director of ASCE from 
1931 to 1933 





Charles A. Mead 






Ralph Justin Fogg (M. ’21) business con- 
sultant to the U.S. Department of Justice, 
Washington, D.C., died on March 20. He 
was 67. A graduate of Tufts College, Mr. 
Fogg was on the staff of Lehigh University 
for 21 years. He served as deputy adminis. 
trator of the National Recovery Adminis. 
tration from 1933 to 1935, and later was 
director of investigations in the Labor De. 
partment’s Public Contracts Division. He 
had been in the Anti-Trust Division of the 
Justice Department since 1944. 


James Zachariah George (M. '11) engi- 
neer and analyst of Dallas, Tex., died there 
on February 27, at the age of 73. An 
authority in the railroad, power, and munici- 
pal engineering fields, Mr. George had been 
chief engineer for the Northern Construc- 
tion Co., at Lansing, Mich.; president and 
chief engineer of the Gas Power Machinery 
Co., in Cleveland, Ohio; and president and 
chief engineer of the George Construction 
Co., engineers and constructors, of Mem. 
phis, Ohio 


Lloyd Woolsey Greene (Assoc. M. '11) 
assistant division engineer for the New York 
Central Railroad, at Albany, N.Y., died on 
January 28. His age was 70. In 1905 Mr 
Greene joined the staff of the New York Cen- 
tral & Hudson River Railroad Co., serving 


as rodman, transitman, and assistant engi- [ 


neer of the Ontario Division, Oswego, N.Y 
Earlier he was affiliated with F. A. Hinds, 
Watertown, N.Y., consultant. He received 
his education at Clarkson College 


Herbert Henderson (M. '17) vice-presi- 
dent of the engineering department of the 
Gulf Oil Corp., at Pittsburgh, Pa., died on 
July 7, 1950, though word of his death has 
just been received at Society Headquarters 
He was 67. Mr. Henderson had been with 
the Pennsylvania Railroad, in Uniontown 
and Pittsburgh, Pa., and served as a mem 
ber of the firm of Hindman Henderson Co., 
construction engineers of Pittsburgh. Sub 
sequently he was engaged by the American 
Bridge Co. and the Gulf Refining Co 


James Rowley Hendry (M. ’'23) of Fort 
Worth, Tex., died on February 20, at the 
age of 68. Upon his graduation from the 
University of Michigan in 1906, Mr. Hendry 
entered the employ of the City of Columbus, 
Ohio. In 1911 he became a member of the 
Detroit, Mich., City Engineer’s staff, serving 
in various capacities until 1915 when he was 
made head of the Division of Sewer Design 
In the latter capacity, he headed prepara 
tion of plans for a $40,000,000 sewer con- 
struction program. In 1925 he became 
principal engineer of the newly organized 
Detroit Rapid Transit Commission, and 
later was with the plant engineering depart 
ment of the Ford Motor Co., participating 
in organizing the plant for the war effort 
He moved to Fort Worth in 1950. 


Leon Lynwood Holland (M. ’19) retired 
civil engineer of Wakefield, R.I., died on 
February 4, at the age of 80. In general 
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fore whi WE mean by 
“ DESIGNED FOR YOUR JOB 











The new Allis-Chalmers tractors are not merely new models incorporating refinements of existing 
ideas... they are new from the ground up... without compromise anywhere in design or material. 

They are the answer to your demands for tractors that will give you outstanding perfor- 
mance on a variety of applications — whatever those jobs may be. 

Behind the design are your own ideas. ..and those of your operators and mechanics .. . 
combined with the vast experience of Allis-Chalmers. 

Check the following outstanding features .. . then get the full story from your Allis-Chalmers 
dealer on this — “THE FINEST TRACTOR LINE ON EARTH.” 


A large untapped reserve (up to A quick, one-lever 
1/3 of peak available hp.) assures easier going on shift from any forward speed to any reverse position 
toughest work — longer engine life, less servicing. saves shifting motion and time — smoother and 
Moreover, it has been proved that General Motors easier, too. 
2-Cycle Diesels are unmatched in lugging ability; 


‘ : : Tractors work equally well with 
they build up torque faster and higher... hold it longer. 


any equipment — drawn or mounted. There’s greater 

Each and stability and traction with more track on the ground 
every part of the power train — from master clutch and lower structural weight. Main and truck frames 
to final drive — has more than enough capacity and are heavier, truck frames longer . . . idlers are bigger, 
strength to handle any load it was ever meant to and both idlers and sprockets lowered ... all steel 
carry. Bigger clutches, booster steering, double-re- construction throughout. Up to 50 percent more 
duction final drives, all add life—get more work done. ground clearance! 

j ' x ade 
U 


The ea Finaet Tractor Line on Earth! 


© DESIGNED FOR YOUR JOB 
dl ig © BUILT TO “TAKE IT” 


70 drawbar inp. 102 drawbar hp. Hydraulic Torque Converter Drive © EASY TO OPERATE 
—, 18,800 tb. 27,850 ib. 175 net engine hp. 


41,000 W. ® EASY TO SERVICE 





Deceased 

Continued from page 80) 

practice in Wakefield for many years, Mr 
Holland designed wharf, street, and building 
projects for several Eastern cities. He had 
preliminary construction 
Engineer Department on 


ilso engaged in 
work for the U.S 
the coast defenses of Narragansett Bay 


Frank Dodge Leffingwell (M. ‘05) re 
tired engineer of Chula Vista, Calif., died 
on December 1, 1950, though notice of his 
death has just reached Society Headquar 
His age was 88. After receiving his 
degree from the Sheffield Scientific School, 
Mr. Leffingwell did graduate work there and 
He served as deputy highway com 
Highway 


ters 


taught 
missioner for the 
Department, at Harrisburg, and 
dent engineer in charge of the construction 
of the Brooklyn extension of the New York 
City Rapid Transit Subway. Going to 
California many years ago, Mr. Leffingwell 
had a civil and mining engineering prac 
tice in Los Angeles and a consulting practice 
in Bishop, Calif 


Pennsylvania 
was resi 


Chauncey Arthur Pierce (Assoc. M. '18 
chief engineer for the H. D. Best McCaffrey 
Co., of New York City, died on February 18 
He was 69. Mr. Pierce served the Mc 
Caffrey Co. as chief draftsman on design of 
reinforced concrete mercantile buildings, and 
since 1916 had been chief engineer. Earlier 
he was employed by the Hudson & Man 
New York; the Titan 
Newark, N.J.; 
Illuminating Co., in 


hattan Railroad, in 
Steel Casting Co., in 
the Edison Electric 
Brooklyn, N.Y 


and 


Joseph Wagoner Sheppard (Jun. M. ‘40 
civil engineer for the Tennessee Valley 
Authority, at Knoxville, died on March 1 
He was 31 and a graduate of the University 
of Louisville. At the start of his career, Mr 
Sheppard was employed by the Louisville 


Cement Corp. as engineering draftsman 


Randolph Truslow Townsend (Jun. M 
50) lieutenant in the U.S. Army, was killed 
in action in Korea, on February 8. His age 
was 24 He was a June 1950 graduate of 
the Virginia Military Institute, where he 
had been a member of the ASCE Student 
Chapter 


Sumner Paddock Wing (M. °30)) for the 
past four years in charge of the foreign 
wctivities programs for the Bureau of Recla 
mation, in Washing 
ton, D.C., 
March 22, at the age 
of 60. Mr. Wing was 
preparing to lead a 
Point LV engineering 


died on 


team to Libya on a 
water resources ce 
velopment project 
there. . Before joining 


the Bureau of Recla 
mation as an engineer 





21 years ago, he did 
engineering work in 

Italy and Korea and 
served as chief civil engineering designer and 
assistant to the chief engineer of the British 
Columbia Power Corp. He was a Stanford 
University graduate 


Sumner P. Wing 
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NEWS OF 
ENGINEERS 





John J. Manning, vice-admiral, CEC, U.S 
Navy (retired), has been elected president 
and director of James Stewart & Co., Inc., 
and construction firm with 
offices in New York, 
Chicago, Washing 
ton, and Dallas 
Formerly chief of the 
Buréau of Yards and 
Docks of the Navy 
Department, Admiral 
Manning has filled 
many important as 
signments in the 
Navy, including di 
rector of the Con 
struction Department 
of the Bureau of 
Yards and Docks in 
Washington, D.C., at the beginning of the 
Navy's shore facilities expansion program 
and director of the Seabee operations in 
Europe and North Africa during the inva 
sions of Sicily, Italy, and Normandy 


engineering 





Admiral Manning 


Charles W. Cooke is now head of the 
Hartford, Conn., Public Works Depart 
ment. Mr. Cooke was with the city engi 
neering department from 1914 to 1949, as 
issistant director 


Albert C. Bardin, of Salinas, Calif., has 
gone to Greece, where he will make surveys 
for an ECA reclamation project, covering 
more than a million acres of crop lands 
Mr. Bardin is with the Los 
Angeles consulting engineering concern of 
Leeds, Hill & Jewett, which is associated 
with the Knappen, Tippetts, Abbett Engi 
of New York, on the project 


connected 


neering Co., 


Nicholas V. Back, since 1938 
engineer for the New York Central Railroad 
in New York City, has been appointed 
maintenance-of-way engineer of the To 
ronto, Hamilton & Buffalo Railway, an 
affiliate organization His headquarters 
will be in Hamilton, Ont 


assistant 


R. M. Arenz, for the past three years 
with the Bureau of Public Roads, at Port 
land, Oreg., has become engineer in charge 
of highway planning and survey work in 
the Bureau's office, at Missoula, Mont. 


Walter T. Brooks, formerly state highway 
engineer, at Knoxville, Tenn., has been ap 
pointed engineer for Hamilton County, 
Tennessee, with headquarters at Chatta 
nooga 


Carl Wright Brown, chief engineer of the 
Missouri State Highway Department since 
1936, has been designated an outstanding 
alumni of the University of Missouri's 
College of Engineering Mr. Brown re 
ceived the university's first honor award for 
distinguished service in engineering during 
the recent Engineers’ Convocation at the 
University 








Lawrence F. Wagner, who has been as- 
sociated with the Ocean County, New 
Jersey, engineers’ office for 23 years, has 
been named acting engineer, succeeding the 


late J. C. Remington, Jr. 








G. ©. Billmire is now state engineer of EB 
Maryland in charge of the Department of B 


Public Improvements, with offices in Balti. « 
more Formerly he. served as assistant | QY 


chief engineer of the department 





Claude H. Chorpening, recently promoted | 
to the rank of briga- 
dier general in the 
Civil Engineer Corps wey 
of the Army, has 
been named Assistant ] 
Chief of Engineers} 
for Civil Works 
Washington, DC 
Previously 
Chorpening served as 
chief of the Personne! 
Division of the Corps 
of Engineers, and was 
district engineer, at 
Tulsa, Okla 





General 





General Chorpening 


E E. G. Johnson, formerly bid estimator for 
the Utah Construction Co., San Francisco 
Calif., has been appointed chief engineer of 


the Utah State Road Commission, with 
headquarters in Salt Lake City. W. L. | 
Anderson was named assistant chief engi 
neer in charge of bridges and design 

| 


James K. Carr has been named consultant 
on reclamation mat 
ters to the Hous 
Committee on In 
terior and _ Insulay 
Affairs, Washington 
D.C. For the past 
15 years Mr. Carn 
has been engaged i 
various engineering 
and administrativ 
capacities by the Bu 
reau of Reclamation 
on its Central Valley 
Project in California 
More recently hd 
served as district manager of the Sacrament 
District at Chico 





James K. Carr 


Philip P. Farley, since 1918 consulting 
engineer to the borough president of th 


Borough of Brooklyn, has retired 


John C. Bridger, since 1946 professor of 
civil engineering at the University of Ter 
nessee, Knoxville, has been recalled to activ 
duty in the Navy, with the rank of lieut 
nant commander. He has been assigned toj 
the Public Works Department of the 13th 
Naval District, at Seattle, Wash 





Algert D. Alexis, rear admiral, CEC§ 
USN, public works officer and officer-it 
charge of construction at the Norfolk Nava 
Shipyard, Portsmouth, Va., has been mac 
director of the Atlantic Division of — 
Bureau of Yards and Docks, with head? 
quarters in New York, N.Y. He 
serving on the staff of the Commande§ 
Eastern Sea Frontier and the Commander 
in Chief, U.S. Atlantic Fleet 

Continued on page 84 
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News of Engineers 

Continued from page 82 

Merrill C. Lorenz, until recently assistant 
chief of the Supply and Procurement Divi 
sion of the St. Louis, Mo., District of the 
Corps of Engineers, has become director 
of the Processes Division in the Evaluation 
Department of the U. S. Naval Civil Engi 
Research and Evaluation L 
Port Hueneme, Calif 


neering ibora 


tory, at 


R. E. McDonnell, co-founder and senior 
member of Burns & 
Mc Donnell Engineer 
ing Co., Kansas City, 
Mo., has retired after 
53 years of consult 
ing engineering prac 
tice, though he will 
to serve the 
firm in an advisory 
consulting capacity 
Mr. McDonnell has 
specialized in the 
municipal utility en 
gineering fields of 
sewage, and 
887 cities in 


continue 





R. E. McDonnell 
water, 


power His firm has served 


the United States on such projects 
Robert A. Charmillon, who is associated 
with Fenwick, S.A., of Paris, France, has 
been placed in charge of that company’s new 
office in Casablanca, French Morocco 


Robert K. Mason is field 
manager for the Du Pont Co., general con 
tractor on the Atomic Energy Commission 
project near Aiken, S.C 


now project 


vdministra 
director of 


John P. Connelly, formerly 
tive the service 
Dayton, Ohio, has been named manager of 
the Dayton Municipal Airport 


assistant to 


James F. Pou, previously manager of the 
Carolinas Branch 
Contractors of 


building division of the 
of the 
America, Inc., has been appointed assistant 
North Carolina 


Associated General 


director of foundations at 
State College, Raleigh 





Stifel W. Jens has opened an office for 
the practice of hydrologic, hydraulic, and 
sanitary engineering, 
at 101 South Mera- 
mec Avenue, St 
Louis, Mo. For the 
past 18 years Mr 
Jens has been asso- 
ciated with the St. 
Louis firm of Horner 
& Shifrin, serving as 
a partner since 1939 
He recently acted as 
chairman of the 
ASCE Committee on 
Hydrology and play 
ed an important part 
in the preparation of the Hydrology Manual 


Stifel W. Jens 


Philip O. Macqueen, since 1936 chief of 
the Engineering Branch of the Water Sup 
ply Division of the Washington, D.C , Dis 
trict office of the Corps of Engineers, has 
retired after 38 years of service in the Corps 


David B. Steinman, New York City con- 
sultant and bridge authority, was awarded 
membership in the Society of Sigma Xi, 
national honorary scientific organization, 
it the recent annual meeting of the Colum 
bia University chapter 


Albert H. Hinkle, senior engineer on the 
district engineering staff of the Asphalt 
Institute, at Cincinnati, Ohio, has been pro 
moted to division engineer 


Peter J. Reidy has been elected president 
of the Structural Engineers Society of New 
York. Mr. Reidy is president of Purdy & 
Henderson Associates, Inc., consulting 
engineers of New York 


Percy L. Coleman, chief structural engi 
neer in the general engineering department 
of the Monsanto Chemical Co. since 1943, 
has accepted a similar with C. J 
Smith & Co., consulting engineers of St 
Louis, Mo., where he took over his new duties 
April 1 Formerly Mr. Coleman 
sociated with Albert Kahn, Inc., associated 
irchitects and engineers of Detroit, Mich 


post 


was as 











ASCE PRESIDENT GAIL A. HATHAWAY, Special Assistant to Chief of Engineers, Depart- 
ment of the Army, is made honorary member of Japan Society of Civil Engineers in his of- 


fice at Gravelly Point, Va. 


Presentation was made by Kiyoo Meguro, chairman of six-man 


Japanese Mission on Flood Control and Watershed Management now touring the United 


States. 


Other members of Commission attending ceremonies, are, left to right, Takaski 


Ogawa, Shigeto Fujimura, Saburo Yamamoto, Ichiro Yamanouchi, and Yoshio Hosoya. 
Mr. Hathaway was recently in Japan as official guest of Japan Society of Civil Engineers, 
while en route from India where he headed the United States delegation to the international 
engineering conferences and exhibitions in New Delhi and Bombay. 
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Joseph B. Tiffany has been appointed as 
sistant director of the Waterways Experi 
ment Station, at 
Vicksburg, Miss 
Formerly Mr. Tiffany 
held the position of 
special assistant to 
the director, with 
additional duty as 
chief of the Technica] 
Services Division 
He has been 
nected with the Corps 
of Engineers for 2 
years, the past 18 at 
the Experiment Sta 
tion. Charles B. Pat- 
terson, previously head of the Research 
Center, succeeds Mr. Tiffany as chief of 
the Technical Services Division 


con 


Joseph B. Tiffany 


Leslie W. Stocker, recently retired senior 
civil engineer for the Public Utilities Com 
mission of the City and County of San 
Francisco (California), has entered private 
practice, with headquarters at his residence 

15 San Leandro Way, San Francisc 
In the employ of the city almost 44 years, 
Mr. Stocker worked on the development 
construction, and operation of the Hetch 
Hetchy water supply and power system and 
the San Francisco Airport 

Mark B. Owen, formerly a member of 
the consulting engineering concern of Rus 
sell B. Moore Co., Indianapolis, Ind 
is now vice-president in charge of the In 
dianapolis office of the Nichols Engineer 
ing and Research Corp., of New York, N.Y 


A. L. Pauls has been named vice-president 
of the J. A. Jones Construction Co., at 
Charlotte, N.C. He will also continue a 
project manager on the Buggs Island jol 
for the Jones-Thompkins-Wright Co 


Robert L. Sumwalt, dean of the Scho 
of Engineering, University of South Caro 
lina, was elected chairman for the coming 
year of the Southeastern Section of th 
American Society for Engineering Educa 
tion at its recent 17th annual meeting hek 
at Biloxi, Miss ASCE Vice-President D. V 
Terrell, dean of the School of Engineering 
University of Kentucky, was elected vice 
chairman, and Prof. B. M. Bayer, of Vander 
bilt University, secretary 
treasurer 


was reelected 


Andrew Komora, Ann Arbor, Mich., cor 
sultant, is now chief engineer for the Damo 
dar Valley Corp., with offices in Calcutta 
India. 


Robert F. Olds has retired from his posi 
tion as chief of the Division of Operation 
in the Office of the Division Engineer, Corp 
of Engineers, at Portland, Oreg 


Mortimer R. Lewis, irrigation enginee 
of Washington, D.C., has gone to Lebanoq 
under the Point Four project to develo 
the Litani River Valley. Mr. Lewis ha 
made drainage and irrigation investigation 
for the Department of Agriculture and fq 
two years was consultant to Venezuela 0 
similar matters. 

( Continued on page 86) 
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PROVE IT YOURSELF 
Order TURQUOISE today 
from your dealer. Or write 
us for a sample in any de- 
gree you desire. 

EAGLE PENCIL COMPANY 
NEW YORK + LONDON + TORONTO 
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‘Here’s why 


100% Electronic’ Graphite 


= makes the new Turquoise 


Serve You Still Better 


“ELECTRONIC” is Eagle’s trade name for a blend of crystalline graphites 
of highest purity from Madagascar and Ceylon, reduced to particles of 
micronic fineness in our patented Attrition Mill. 


Ever since we tested our first pound of “Electronic” graphite in fine 
pencil leads and found how much they were improved by the addition of 
even small amounts, we have planned for the day when we could process 
enough of this super-graphite to use it 100% in every TURQUOISE 
lead. That day has come! Here’s what it means on your drafting board: 


Crystalline graphite is nature’s perfect lubricant. Leads made with it 
100% have a frictionless, smooth-gliding quality impossible in leads 
having the usual content of amorphous graphite which contains harsh 
foreign materials. 


Upon reduction, the graphite crystals break down into microscopic 
particles of infinitely varied, close-interlocking shapes. The clay binder 
completes an extremely dense ceramic structure ... the strongest lead 
structure ever achieved. 


The particles of “Electronic” graphite are so fine that millions more 
crowd into the air spaces in the lead, producing a richer, tighter lead 
that deposits more particles, more evenly, at every stroke. That’s why 
the new TURQUOISE lead holds a needle point better than ever and is 
ideal for long, even lines. 


The finer the particles of crystalline graphite, the blacker, denser and 
sharper is the line deposited on the paper. Drawings made with 100% 
“Electronic” graphite reproduce to perfection. 
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WITH 100% “"ELECTRONIC’ GRAPHITE 
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Richard E. Dougherty, Past-President of 
ASCE, left the New York Central System 
on March 31 to engage in private practice 
is a consulting engineer He 
consultant for the firm of Seelye, Stevenson, 
Value & Knecht and 
will have offices with 


will act as 


them at 101 Park 
Avenue, New York 
City. On the engi 
neering staff of the 
New York Central 
Since 1902, Mr 


Dougherty retired in 
1948 as vice-president 
issistant to the presi 
ind then 


dent since 





has been advisory 
consultant for the sys 
He has served 


President 


R. E. Dougherty 


tem 
Director and Vice 
1948 He 
Joint 


ASCE as and 


is President in has also been ac 
Council, 


Renovation 


tive in Engineers ind is a 
member of the Commission on 


of the White Hous« 

Donald D. Curtis, professor and head of 
the department of mechanics and hydraulics 
it Clemson College, recently 
Grand Regent of the Tau fraternity 


was elected 


Theta 
Virgil E. Gunlock, commissioner of sub 
ways and superhighways for Chicago, IIL, 


took office as president of the Illinois So 
ciety of Professional Engineers during the 
recent annual meeting H. F. Sommer- 


schield, secretary of the ASCE Illinois Se« 
tion, and F. W. Edwards, director of the d« 
partment of civil engineering at the Illinois 
Institute of Technology, were elected to the 


board of directors 


Robert E. Dunning, director of construc 
the Atomic 
N. Mex wh LS iccepted the post 
the I 


for Energy Commission at 


Los Alamos, 
of chief of 


Branch there 


tion 


ihoratory Engineering 


Philip B. Fleming, major general, CEC, 


U.S. Army (retired), Under Secretary of 
Commerce for Transportation, Washington, 
D.C., was recently nominated by President 


rruman to the post of Ambassador to Costa 
chairman of 
1949 


were 


was 
from Jun 
functions 
Department 
Com 


General Fleming 
Maritime Commission 
1950 


Rica 
the 
until 


July when its 


transferred to the Commerce 


ind he became Under Secretary of 


meres 


Calvin Friar, sal issistant 
it the Technical 
the University of Maine, Orono, has entered 


& Webster, in Boston, 


engineering 
Experiment Station of 
the employ of Stone 
Mas 


Eugene A. Hardin, until recently principal 


engineer for the City of Philadelphia, Pa., 
has joined the staff of Parsons, Brincker 
hoff, Hall & Macdonald, New York City 
engineering firm Mr. Hardin was previ 
ously engaged on both the water works ex 
pansion program and the sewage disposal 
project for Detroit, Mich., and several 
consulting firms in Kansas City and Chi 


cago 
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Carlos G. Lopez, manager of Casa Lopez, 
of Quito, Ecuador, has been reelected to the 
post of president of the Sociedad de In- 
genieros y Arquitectors del Ecuador 


Robert C. White, since 1941 chief oper 
iting officer of the Missouri Pacific Lines 
at St. Louis, Mo., has retired after a career 
of 46 years. Mr. White has served the rail 
road in the St. Louis office, successively as 
assistant chief engineer, general superin 
tendent of the Eastern’ District, assistant 
general manager, and chief operating officer 


William Holman, until recently with the 
New Jersey State Highway Department, has 
become research assistant in “the civil engi 
neering department at Rutgers University, 
New Brunswick, N.J 


Walter P. Warendorff, formerly area en 
gineer of the Veterans Administration, New 
York City, is now assistant chief of main- 
tenance and operation of the construction 
services of the VA in Washington, D.C. 


Lorenz G. Straub was reelected president 
of the International Association for Hy 
draulic Research at its recent fourth meet 
ing in rhe next meeting of the 
association will be held in 1953 at the Uni 
versity of Minnesota, Professor 
Straub is head of the civil engineering de- 
partment the St. Anthony 
Falls Hydraulic Laboratory 


Bombay 
where 


and director of 


Charles V. Chapman, instructor in civil 
engineering, University of Maine, has re 
ported to the Army for active duty 


Seelye, Stevenson & Value, New York 
City consulting firm, announces the ad 
mission of A. Wilson Knecht, a mechanical 
the firm and a change in the 
firm name to Seelye, Stevenson, Value & 
Knecht The other members of the firm 
ire ASCE Members Elwyn E. Seelye, Al- 
bert L. Stevenson, and Burnside R. Value. 


engineer, to 


Ned Williams, for the past three years 
the director of the Office of 
ind Engineering of the Atom 
it Oak Ridge, Tenn 


has been named director 


issistant to 
Production 
Energy Commission, 


George E. Watson, Harry Touby, and 
Frank E. Watson announce the opening of 
professional offices under the firm name of 
Watson, Touby & Watson, in Miami, Fla 


Harold D. Hauf has resigned as editor-in 
chief of Record, with head 
quarters in New York 
City, to accept a call 
to active duty in the 
U.S. Navy with the 
rank of commander 
He 


ordinator 


I rchitectura 


will serve as co 


for design 





and construction in 
the District Public 
Works Office at the 
First Naval District 
Headquarters in Bos- 
ton, Mass Before 
Harold D. Hauf going to Architectural 
Record in 1949, Mr 


Hauf was chairman of the department of 
irchitecture and professor of architectural 


engineering at Yale University 


RECENT, 





ASTM Standards on Industrial Water 


The various ASTM standard and tentative 
methods of sampling, analysis, and testing of water 
employed industrially in the generaticn of steam or 
for process or cooling purposes are contained in 
ASTM Standards on Industrial Water, prepared by 
ASTM Committee D-19 on Industrial Water 
The examination of deposits formed from such 
waters is also covered as well as methods of report 
ing test results A list of standard definitions of 
terms and a bibliography of ASTM publications in 
the field are given American Society for Testing 
Materials, 1916 Race St., Philadelphia 3, Pa., 1951 
160 pages, $2 


Engineering Mechanics 

This text by S. Timoshenko and D. H. Young 
entitled Enginecring Mechanics, 
the student with as many general methods of at 
tack as possible, and to illustrate the application of 
to practical engineering problems 

the chief aim has been to im 
unsolved problems McGraw 
York, Toronto, London, 1951 


aims to acquaint 


these methods 
In this third edition 
prove the lists of 

Hill Book Co., New 


517 pages $5.50 


(A) Practical Handbook of Water Supply 


is written for those 
the 


This handbook, by F. Dixey 


providing or improving water 


who deal with 
supplies of small communities in arid and semi-arid 
areas The geological aspects of water supply are 
described in detail, and the practical aspect of re 
water is treated from the 
laymen's Changes in this second 
edition reflect the advances made in the past nine 
the finding 
minor water 
Murby & 


taming or of recovering 
point of view 
and de 
Allen & 
1950 


teen years in conservation 
velopment of 


Thomas 


supplies 


Unwin Co.), London 


573 pages, 35s. 


Structural Theory and Design 

Volume I of this two-volume set, by J. M 
covers the more elementary part of the sub 
headings: Struc 
structura 


Young 
under the following chapter 
structural mechanics; 


pect 
tural 
inalysis 


materials 
cantilevers and simply supported beams 
deflections of beams. etc fixed and continuouw 
simple framed struc 


Advanced theory 


beams design principles 
tures; and columns and struts 
and design will be dealt with in Volume II 
Lockwood & Son, Ltd., 39 Thurloe St 
S.W. 7, 1950 25 


283 pages, 25s 


Crosby 
London 


(The) Theory of Vibrations for Engineers 


an elementary treatment and 


The 
the important analyses needed in the correction an 


gap between 


elimination of vibrations is bridged in The Theo 


— 


V tbration f Engineer by E B. Cole This 
second edition is enlarged and almost completely , 
rewritten Vector methods are used im the solu 
tion of problems, and many new examples are 
added Only the most elementary knowledge of 
the calculus is assumed as a full explanation of all 
advanced mathematical processes is given Crosby 
Lockwood & Son, Ltd., 39 Thurloe St., London 
S.W. 7, 1950 334 pages, 18s 
Welded Deck Highway Bridges 

This book, Welded Deck Highway Bridges, edited 


by J. G. Clark, is devoted to information obtained 
from the designs entered in the “Welded Bridges 
of the Future, 1949 Award Program," of the James 
F. Lincoln Are Welding Foundation The rules 


exhibit to an all 
bridge 


of the program limited each 
welded design for a two-lane deck highway 
The mater 


structura 


supported on two piers 120 ft apart 


presented is divided into chapters on 


types, floor systems, etc., to permit a comparises 
of the designs James F. Lincoln Arc Welding 
Foundation, Cleveland, Ohio, 1950. 247 pages 
9 
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Why Fort Worth Depends on Distributed Water Storage 


Take a quarter million people 
living in a metropolitan area of 73 


square miles—and provide them 
with a water supply that is both 
dependable and economical. That 
is the basic problem that daily con- 
fronts the Fort Worth Water De- 
partment. It’s not much different 
from the water problems faced by 
other large cities throughout the 
world—but the solution 
most modern approach. 
Fort Worth has five different 
pressure planes in its distribution 
system. Each is, in reality, a sepa- 
rate water system with its own 


CHICAGO 


2167 Healy Bide. 

1596 N. Fiftieth Sr. 
1009—201 Devonshire St. 
2199 McCormick Bldg. 
2263 Guildhall Bldg. 


show Ss a 


Atlanta 3 
Birmingham | 
Boston 10 
Chicago 4 
Cleveland 15 


elevated storage and distribution 
mains. The unifying factor is the 
central pumping station that sup- 
plies water to all five districts. 

Recently, the  2,000,000-gallon 
Horton tank shown above was in- 
stalled in the southern pressure 
area. It elevated storage 
capacity 400 per cent and provides 
more uniform water pressure. This 
tank has a relative large diameter 
and shallow depth which reduces 
the range in head between the upper 
and lower water levels. As a re- 
sult, pumping costs are substantially 
lower. 


boosts 


BRIDGE & IRON 


Detroit 26 
Houston 2 
Los Angeles 17 
New York 6 
Philadelphia 3 


1541 Lafayette Bldg. 

2128 National Standard Bldg. 
1556General Petroleum Bldg. 
3395—165 Broadway Bldg. 
1652—1700 Walnut St. Bldg. 


Many cities depend on distributed 
elevated storage to increase water 
pressure, lower pumping costs, and 
provide a ready reserve of water 
for emergencies. Horton elevated 
tanks with radial-cone bottoms are 


built in capacities ranging from 
500,000 to 3,000,000 — gallons. 


Smaller tanks with ellipsoidal-bot- 
toms are built in standard capacities 
from 15,000 to 500,000 gallons. 


If you are planning a new or improved 
Horton elevated 
today 


water system, consider 


W rite 


for more details. 


COMPANY 


Salt Lake City 4 509 West 17th South Sr. 


storage. our nearest office 


There is no obligation. 


San Francisco 4 1584—200 Bush Str. 
Seattle | 1309 Henry Bldg. 
Fulsa 3 1647 Hunt Bidg. 


Washington 6, D. C. 1156 Cafritz Bldg. 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNA. 
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New Publications 





National Housing Policies. A brief narrative 
of the development of federal housing activities and 
the evolution of a national housing policy over the 
past 20 Summary of the 
Evolution of Federal 
Government, a booklet issued by the 
Housing and Home Finance Agency, Washington 
D.C. Copies are available from the Superintendent 
of Documents, Government Printing Office, Wash 
ington 25, D « at 10 cents each 


years is provided in A 
Housing Activities in the 
24-page 


Stainless Steel To familiarize architects 
builders, and engineers with the rapidly growing 
fund of technical data on stainless steels, the 
American Iron and Steel Institute has made 
available a new two-color booklet Architectural 
Uses of the Stainless Steel The publication illus 


trates successful applications, shows some of the 
stock available. and features design details 
in ten pages of drawings Write to the Committee 
of Stainless Steel Producers Iron and 
Steel Institute, 350 Fifth Avenue York, for 


further information 


parts 


American 
New 


City Planning Designed as a practical aid for 
cities in dealing with the ever-increasing problems of 
traffic, parking, slum clearance and urban develop 
ment, Creating Better Cities is a complete report on 
the Third Businessmen’s Conference on Urban 
lraffic Problems, held in Washington, D.¢ No 
vember 20-21 1950 Problems besetting every 
municipality at the present time, including con 
derations of national defense are considered This 
hook may be obtained from the Chamber of Com 
merce of the United States. Washington, D ¢ at 


$1 per copy Quantity prices on request 


Philadeiphia Improvements. Continuing its 
city-wide program of public the 
Philadelphia City Planning Commission has issued 
recommendations for the six-year period, 1951 
1956, in an illustrated brochure entitled Program 


improvements 


Public Improvement Copies are available from 
the Commission, Market Street National Bank 
Building, Market and Juniper Streets, Philadelphia 
7, Pa 


comprehensive treatise on 
snow melting systems for driveways and 
sidewalks has written by T. Napier Adlam 
under the title Melting Detailed tables on 
snowfall, air venting, pipe friction 
installing and operating 
proper installation 


Snow Melting. A 
roads 
been 
Snou 
amount of 
pump selection, costs of 
and complete information on 
are included in the volume which is published by 
the Industrial Press, 148 Lafayette St.. New York 
13. N_Y., and sells for $4.50 each 


Highway Research Board. Issuance of Bulletin 
No. 32 of the Highway Research Board, consisting 
of a transcript of a panel discussion on One-Way 
Streets which was held at the twenty-ninth annual 
meeting, is announced. The bulletin includes a 
brief and informal statement by each of six panel 
members of his experiences in the installation and 
operation of one-way streets and transcripts of en 
suing Copies may be purchased for 
60 cents each from the Highway Research Board 


discussions 


2101 Constitution Avenue, Washington, D.C 
Engineering Research. Scientific progress on 
more than 150 widely varied research projects is 


described in the 1950 Annual Report of the Armour 
Research Foundation of Illinois Institute of Tech 
nology entitled Research for Industry Copies may 
be obtained by writing to the Armour Research 
Foundation, Illinois Institute of Technology, Tech 
nology Center, Chicago 16, Ill 


Test Data. Data on 437 selected borings in the 
City and County of San Francisco have been pub 
lished in diagrammatic form in a volume entitled 
Selected Lowes of Borings in the City and County of 
San Francisco The volume was compiled by the 
U.S. Geological Survey and the Institute of Trans- 
portation and Traffic Engineering of the University 
of California. Published as Information Circular 
No. 11 in the Institute of Transportation and 
rraffic Engineering Series, it may be purchased for 
$3 per copy from the University of California Press 
Berkeley 4, Calif 


Detailed stream-gaging 
Valley for 1948 
Mississippi 


Mississippi River Flow. 
records for the lower Mississippi 
Stages and Discharges, 
Tributaries, 1948, com 


ire available in 
River and Its Outlets and 
piled by the President's Office, Mississippi River 
Commission, Corps of Engineers. The remittance 
of $1 per copy should be sent to the Office of the 
President, Mississippi River Commission, Corps of 
Engineers, Vicksburg, Miss Checks or express 
money orders should be made payable to the Treas 
urer of the United States 


UNESCO. A brief review of the achievements 
of UNESCO during its first five years, and a pro- 
gram for the future is presented in outline form in 
UNESCO Five Years of Work. Copies of the 
report, prepared by the Mass Communications 
Department of UNESCO, are available on request 
from the UNESCO Relations Staff, Department of 


State, Washington, D.C. 


Water Pollution. A description of the extent of 
pollution along the waters of the St. Clair River, 
Lake St. Clair, St. Mary's River from Lake Superior 
to Lake Huron, and the Niagara River from Lake 
Erie to Lake Ontario is presented in the Report of 
the International Joint Commission of the United 
States and Canada on the Pollution of Boundary 





Name. 
Street 


City 


MAIL TO: 

Mr. LaMarr Bittinger 
Brown Hotel 
Louisville 2, Ky. 


Double 


| Double—twin beds 


Hotel Brown, June 13-15, 1951 


Other 


Louisville Convention of ASCE 


| 
Date and hour of arrival 


Date of departure 





(Please Print) 


Zone 


Please reserve for my occupancy the following hotel accommodation: 


State 


Single 


Suite 
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Waters Recommendations for the abatement of 
pollution are also included in the report, which may 
be obtained by writing to the offices of the Com 
mission in Washington or Ottawa 


Two bulletins of the Division 
of Water, Department of Natural Resources 
State of Ohio, are now available. Bulletin No 19 
by Stanley E. Norris, with parts by Richard P 
Goldthwait and William P. Cross, summarizes ip 
vestigations of the geology and water resources of 
Greene County, made in 1947 and 1948 to deter 
mine availability and quality of the ground and 
surface water. Bulletin No. 21, by Paul Kaser 
consists of the records of water-table fluctuations 
Inquiries should be addressed to the Division of 
Water, Department of Natural Resources, State of 
Ohio, Columbus, Ohio 


Water Resources. 


Movable Bridges. Vertical lift, bascule and 
other types of movable bridges are discussed in 
profusely illustrated work, Anti-friction Bearin 
Design for Movable Span Bridges Bridge engi 
neers who desire a copy should write on company 
stationery to The Torrington Co., Bantam Bear 


ings Division. South Bend, Ind. 


United Nations. The answer to the questios 
‘Where can I find materials about the UN?" may 
be found in The UNESCO Story, a 112-page re 
source and action booklet published by UNESCO 
The booklet may be purchased from the Superin. ‘ 
tendent of Documents, U.S. Government Printing | 
Office. Washington 25, D.C for 55 cents. A 
25 percent discount is allowed on orders of 100 of 
more 


Water Pollution. Excerpts from the President's 
Water Resources Policy Commission's report 
4 Water Policy for the American People, discussed | 
in the January 1951 issue of Crvit ENGINEERING 
(page 72) are presented in Public Service Publica 
tion No. 58, entitled Water Pollution Control 
The two chapters on Pollution Control and 
Domestic and Industrial Water Supply ar 
emphasized and parts of other chapters from the 
original report are also included. The publication 
may be obtained from the Federal Security Agency 
Public Health Service, Division of Water Pollution 
Control, Washington, D.C. 


Atomic Energy. A summary of the progress of 
the Atomic Energy Commission for this year is 
presented in its Ninth Semi-annual Report. Meth 
ods used in contracting with industries, research 
institutions, and universities and colleges ar 
briefly reviewed. The report may be obtained 
from the U.S. Government Printing Office, Wash 


ington, D.C 


Beach Erosion. New studies in wave phe 
nomena, beach erosion, and allied subjects have) 
been issued by the Beach Erosion Board. Thes 
include Technical Memorandum No. 19 on “Sub 
marine Topography and Sedimentation in the) 
Vicinity of Mugu Submarine Canyon, California’ 

No. 20, outlining “Beach Cycles in Southern Cali 
fornia’; and No. 21, discussing “The Interprets 
tion of Crossed Orthogonals in Wave Refraction 
Phenomena.”’ Further information may be ob- 
tained by writing to the Office of the Chief of Eng 

Beach Erosion Board, Corps of Engineers 
Washington, D.C 


neers 
Depart ment of the Army 


Engineering Research. Material on the 
search program of the radiant heating laboratory 
at Montana State College is presented in its recent) 
Bulletins 10 and 11—‘‘Flow Measurement 3 
Pipe Elbows,”’ by H. F. Mullikin and J. M. Batch.) 
and “Indentation Characteristics of Floor Cover-| 
ings Used Over Radiant Floor Panels,” by H. F 
Mullikin and L. C. Horpedahl. Also available 
Bulletin No. 12 on “Portland Cement Concrete 
by R. C. Hart Address all inquiries to the Eng 
neering Experiment Station, Montana State Col 
lege, Bozeman, Mont. 






Engineering Instruments. The complete line © 
W. & L. E. Gurley, pioneer makers of surveying) 
and engineering instruments, is described in th 
company’s revised edition of Catalog No. ®# 
Copies of the Catalog are available on request 
W. & L. E. Gurley, Troy, N.Y. 

(Continued on page 92) 
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HYDROPEL 
Concrete » 


Air-Entrained 
Concrete » 


This block—one-half HYDROPEL Concrete and the other half air-entrained—sat in a shallow layer 
of saturated salt solution until all liquid evaporated. The solution was sucked through the air- 
entrained concrete by capillarity, leaving salt crystals on the surface. Note that the HYDROPEL 
Concrete absorbed almost none of the salt solution—free from destructive salt crystallization. 


Will HYDROPEL” 


Waterproofing 
Admix 


Improve YOUR Concrete? 





Case History No. 1 


In a Northeastern state with severe climate, a new concrete highway soon 
scaled badly—and bridge decks showed many cracks. Sections of the same 
highway, laid with HYDROPEL Concrete, remained perfect—no scaling, no 
cracking. HYDROPEL repaid its small added cost, many times over. 


Case History No. 2 


A group of new homes in Lima, Ohio, were built with the first floor weil 
below grade—with walls and floors of concrete. In one house, HYDROPEL 
Concrete was used as a test. Torrential rains came. Where ordinary con- 
crete was used, the houses had to be pumped out. The “HYDROPEL house” 
was the only one that stayed dry. Tests of all well-known admixtures proved 
that HYDROPEL Concrete resists capillary moisture approximately FIVE 
TIMES better than any other admix. 


If YOUR concrete suffers from stresses induced by alkali or salt absorption, freeze-thaw 
action, moisture changes, or just plain abrasive wear—HYDROPEL Concrete will give you 
much longer life, at low cost. (We make no claim against strong acids.) 


HYDROPEL is a unique type of liquid asphalt emulsion, added as the concrete is mixed. 
It gives you MANY benefits. Why not try HYDROPEL on one of your TOUGH spots? 
Here are a few of the many problems in concrete that HYDROPEL has solved. 


Case History No. 3 


A Connecticut city was plagued with early disintegration of concrete in 
their curbs, gutters and sidewalks—from freeze-thaw action and de-icing 
salts. HYDROPEL Concrete was ordered used in all these locations. Inspec- 
tion, after several years’ use, showed the HYDROPEL Concrete to be in 
perfect condition. 


Case History No. 4 


A chemical plant, making chlorine and caustic from brine solutions, had 
very short life of their concrete electrolytic cells. About three years ago, 
they made new cells of HYDROPEL Concrete. This plant, and others like it, 
report that HYDROPEL Concrete cells last twice as long with double the 
amperage formerly used—a gain of 400% in effective cell life. In resisting 
alkali salts, HYDROPEL Concrete has given large savings, in a variety of 
applications. 


Are YOU troubled with concrete that does not last? 
Try HYDROPEL Concrete—it will amaze you. 


In the East 





Ask for our BITUMULS BOOKLETS. They 
ore factual, illustrated, and helpful—a 
valuable addition to your engineering 








Bitumuls Handbook ; l 
Hydropel—Admix for concrete J 
Tennis Courts—Laykold & Grosstex . [J 
Fibrecoat—soof and metal coating O 








SS 
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AMERICAN BITUMULS COMPANY 
200 BUSH STREET . SAN FRANCISCO 4, CALIF. 
Washington 6, D. C. - Baltimore 3, Md. + Perth Amboy, N. J. 


library. Columbus 15, ©. - St. Lowis 17, Mo. + Baton Rouge 2, La. 
Bitumuls P. ion M d ; E. Providence 14, R. |. - San Juan 23, P. R. - Mobile, Ala. 
Rie, 4 for aa? e 4 tT 

Bitumuls Sand-Mix ‘Oo In the West 


STANCAL ASPHALT & BITUMULS COMPANY 
200 BUSH STREET . SAN FRANCISCO 4, CALIF. 


Los Angeles, Calif. - Oakland 1, Calif. 
Portland 4, Ore. - Seattle, Wash. - Tucson, Ariz. 
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This placement service is available to Pos 
members of the Four Founder Societies. 


If placed as a result of these listings, the E: 

N G 4 oO Cc I E T I E s applicant agrees to pay a fee at rates 40, \ 

E N G I x E E R I listed by the service. These rates ing t 
established to maintain an efficient non- tures 

profit personnel service—are available and 

upon request. The same rule for pay. | Sing! 

ment of fees applies to registrants who ad- Salat 


PERSONNEL SERVICE, INC. ail clic tas bale EE 


indicated and mailed to the New York ate | 
Office. Please enclose six cents in post. Must 
age to cover cost of mailing and return of tatio 
application. A weekly bulletin of engi. Expe 


NEW YORK CHICAGO DETROIT SAN FRANCISCO neering positions open is available to for 6 
members of the cooperating societies at year 
a subscription rate of $3.50 per quarter $60 : 


8 W. 40th ST.| 84 E. RANDOLPH ST.; 100 FARNSWORTH AVE. 57 POST ST. or $12 per annum, payable in advance. y-52 
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ENGI 
with 
P . : $ 
Register Now With Your Personnel Service! jen 
ingto 
The Engineering Societies Personal Service, Inc., has many out opportunity for members of the engineering profession in all 
landing engineering positions available through the Uniied States branches, mechanical, electrical, civil, mining and metallurgica SA 
: sig 
and for foreign service Vake your availability known to the office of — chemical, naval architecture, etc. Now is the time to find the oppor = 
the Engineering Societies Personnel Service, Inc., nearest your home tunity you have been waiting for, but the initial step must be taken by) ect 
Vever before in the 30-year history of the Service has there been greater you.—Alfred H. Meyer, Executive Director _- 
Sts 
Men Available licensed P.E.. New York State; 41; 10 years in for work in construction, engineering, and insta exper 
responsible charge of public works projects, in- lation on a water utility Some hydraulic design take « 
Civit ENGINEER Assoc. M. ASCE: 39: mar cluding highways, large grading prejects, park and experience desirable : Salary open Location § jrriga’ 
ried; registered; 12 years’ experience in municipal beach development, foundations, and miscellane Long Island, N.Y Y-5096 © Locat 
engineering design and construction work and 2 ous heavy construction. Desires position as resi J 
years’ industrial plant expertence Interested in dent oF project eugimect Willing to travel in > s es ‘ EN 
job as assistant to responsible man in adminis United States. C-668 Project ENGineer, 35-55, civil graduate pre least 
tration, planning, or manufacturing work in ferred, but chemical, or mechanical graduates con. § - ol 
United States or Latin America. C-665 Civm ENGINgER; Jun. M. ASCE; B.S. C.E sidered who have had experience in design ani # Shr 
: 1949; 27; married; 2 years’ experience in esti construction of chemical buildings Must have at Salar: 
Civi, ENGINEER Jun. M. ASCE B.S. in mating and technical writing in field office on con least 5 to 10 years’ experience im the supervision of J peas : 
C.E., 1950; M.S. in C.K. this June; structural struction of dam and power plant; desires to lo construction, including industrial or chemica recor 
major $3; married; ex-Marine Corps Officer cate in New York City or northern New Jersey plants, and preferably also office buildings and “ ‘la 
over 6 years active duty; capable of administra C-669 similar projects. Prefer 2 years’ expetience onj Salary 
tive leadership adaptable personality, much design or related engineering work in the office in] Y-528 
initiative, originality; wide and varied experience . connection with industrial or chemical plants, an 
in working with and supervising people outside ENGINEER; M. ASCE; licensed P.E., Mem at least 2 years in responsible management pos Civ 
engineering Desires position with large consult ber of American Institute of Mining and Metal tion Salary, $7,500-$9,000 a year Location parkw 
ing or design organization C-667. lurgical Engineers, Member of American Associa- upstate New York V-5107 sign € 
tion of Engineers; desires position as field engi ods 
RESIDENT ENGINEER Assoc M ASCE neer with mining company or individuals located on ’ 
preferably in southwestern United States. ( ENGINEERS (a) Resident engineers, 28-45 — 
670-976-Chicago for supervision of building construction. Civil or 
building construction degree preferred, with a 
Crvm EnGtneer; Assoc. M. ASCE; 49; mar least 2 years’ or more experience in the super 
ried registered P.E.; 14 years’ responsible vision of construction, including specific exper 
charge highway engineering and construction ence in the building construction field, and pref 
11 years’ responsible charge airports, waterfront erably at least a year's experience in design oc ——= 
and utilities Prefers Northwest or Alaska, how other similar engineering activities in the office 
ever location is immaterial C-671-5012-A-1 b) Resident engineer, 30-45, for the supervisios M 


San Francisco of chemical plant construction, with chemica 

civil, or mechanical degree, and at least 4 years 

ENGINEER, research Assoc. M. ASCE 35; experience in the supe rvision of construction in 

married; 3 years structural design and drafting, cluding at least 2 years on chemical plant work 
and at least a year's experience in design work 


including special problems research; 5 years re A 

inforced concreve research. Location preferred in the office for chemical engineering projects _ Am 

western United States. C-672-513-A-8 San Salaries, $5,000-$7,300 a year. Location, upstate The a 
Y-5108 











Francisco New York Surve) 
Hotel 
CONSTRUCTION ENGINEER; Assoc. M. ASCE ENGINEERS a) Civil engineer, graduate, with 
For position in Cit 43; married; with some 20 years’ of construction major in hydraulics, and 2 to 5 years’ experience Ame 
y and engineering experience on major construction in the design and operation of industrial water, manag 
and engineering contracts Desiies position as plants and distribution systems, to design water Manas 
° ° coordinator or project manager, large-scale hous distribution systems Must have working know! ow. 
Engineering Department ing projects, general construction or sales engi edge of deep rock wells, be familiar with opera Astoris 
neer Would consider foreign assignment Cc tien of water cooling towers, and be familiar with ies 
673-513-A-12 San Francisco pump operations, selection, and maintenance 2 
N A Li it ti Salary, $3.900-$4,800 a year. (c) Junior civ Headq 
° ge imitations StrRuCTURAL ENGINEER lun. M ASCE engineer, with bachelor's degree required, master of the 
registered structural engineer. Nebraska: B.S desirable. Will initially do technical clerics will be 
C_E married. 2 children: 3 years USNR. cur work and handle small engineering jobs, unt 19 
rent status Lt. jg.. CEC. inactive reserve, call familiar with the methods procedures, and get-j 
Startin Salar $325 unlikely: 4 years chief structural engineer for eral operating conditions. Will then be give] Ame 
g Y, architect's office employing 25 Desires compre wotk in his particular field, and will if necessary b control 
hensive United States or foreign position offering ee office = aenaie —— ~— topic o 
» , = [74 O77 _Chicag $ § a year ocation, New otk 
$350 per month, depend- more than straight design. C-674-977-Chicago Saas” “Gab weuiteconenes ox abel unchaese Gee 
bachelor’s degree necessary and master's desi held in 
° . . able, and with 2 to 5 years’ experience in structura land. ( 
ing upon qualifications. Positi Availabl design and construction, preferably in smal! build 
ositions vatiadie ings such as garages, large houses, etc Will look Ame 
after small buildings, alterations, and renovations ren 
Civi, ENGIN&eR, graduate, 35-50, thoroughly Salary. $3.900-84,800 a year Location, New a 
Cw experienced in bridge and grade separation work York State Y-5164 terials 
road and railroad facilities, industrial buildings meetin; 
sewage and water treatment plants, and sewer terials, 
R | water, and drainage facilities. Experience in the Cuter Fiecp ENGINEER with hydrographic im Atia: 
ep y to preparation of plans, specifications and contract survey, river and harbor development, and gen 
documents. Will supervise several engineers and eral dredging experience, to take charge of field Ame: 
draftsmen. do some design, specification and re engineering. Must go on single status. Ds Mechz 
port work, but most important, should be able to ration 2 years. Salary, $7,200-$9,000 a year plu) Mecha 
Cc l T Y Cc L E R K supervise effectively subordinate personnel, ob room and board. Location, Venezuela. Y-51% Applied 
taining efficient productivity and desirable per can Soc 
sonnel conditions. Salary. $6,600-$7,500 a year PLANNING TecHNICIANS (2), graduates from[) Univers 
3° | T Yy by A L L Location, Louisiana. Y-5062 recognized college or university with major work) The m 
in city planning, civil engineering, architecture Applied 
Civit ENGINEERS a) Civil engineer, gradu landscape architecture, or other related accept the univ 
Ora nge California ate, with experience in water works construction able field, for work including map delineation 
’ for a half-million-dollar project After comple preparation of base maps, charts, graphs, statist Socie 
tion of project will supervise operation of plant cal research, field surveys of blighted areas, misce meeti 
Must have some experience in hydraulic design laneous city planning, and redevelopment work nd 
Permanent Salary open Location, upstate Location Westchester County New York will be 
New York (6) Civil engineer, recent graduate V-5245 P 5 French 
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Positions Available 


about 
includ 


ENGINEERS (a) Construction foreman 


40, with general construction experience 


: ing roads and ot her earthwork projects, pile struc 


and simple buildings Tropical experience 


tures 

and a working knowledge of Spanish desirable 
Single status for 6 months Draft exempt 
Salary, $4,800 a year, plus maintenance while in 
the field camp and a $60 a month benus (b 
Surveyor engineer, civil graduate, or a non-gradu 
ate thoroughly familiar with plane surveying 


Must have ability to make al! necessary compu 
tations as well as to perform the actual field work 
Experience in the tropics preferred Single status 
for 6 months Draft exempt Salary, $4,560 a 
year, plus maintenance while in the field camp and 


$60 a month bonus Location, Colombia, S.A 
y-5248 
SEWERAGE ENGINEERS OR WATER WoRKS 


ENGINEERS for assignments abroad in connection 
with housing and community development 
Must be United States citizens, requiring security 
clearance Salaries open Headquarters, Wash 
ington, D.C VY -5256 


SANITARY ENGINEER with sewage-disposal plant 
design and construction experience for field work 
with contractor on government construction proj 
$170 





ect Temporary, 3 or 4 months Salary 

for 6-day week Location, central New York 
State. Y-5274 

STRUCTURAL ENGINEER with at least 5 years’ 


experience on design of hydraulic structures, to 
take charge of structural design section on large 
irrigation project Salary, $9,000-812.000 a year 
Location, Greece Y-5283 


ENGINEERS a) Water works engineer with at 
least 10 years’ design experience in municipal 
water distribution systems, to take complete 
charge of design of water distribution system 
Salary, $10,000-$12,000 a year 6) Junior engi 
neer with 2 to 5 years’ water supply experience, to 
assist in design and layout of distribution system 
Salary, $6,000-$8,000 a year Location, Israel 
Y-5284 


Crvm ENGiIneeR for design work on park and 
parkway development Five years general de 
sign experience in minor structures, utilities and 
roads, with some field experience desired Loca 
tion, Michigan Y-5316 









Meetings and Conferences 





American Congress on Surveying and Mapping. 
The annual meeting of the American Congress on 
Surveying and Mapping will take place at the 
Hotel Shoreham, Washington, D.C., June 18-20 

American Management Association. General 
management will be the theme of the American 
Management Asscciation meeting, at the Waldorf 
Astoria in New York City, June 7 and 8 


American Institute of Electrical Engineers. 
Headquarters for the Great Lakes District meeting 
of the American Institute of Electrical 
will be the Hotel Loraine, Madison, Wis 
19 


Engineers 
May 17 


American Society for Quality Control. Quality 


centro! in military procurement will be a major 
topic of discussion at the fifth national convention 
of the American Society for Quality Control, to be 
held in the Cleveland Public Auditorium, Cleve 
land, Ohio, on May 23 and 24 

American Society for Testing Materials. A wide 


range of subjects in the field of engineering ma 
terials is scheduled for coverage at the 54th annual 
meeting of the American Society for Testing Ma- 


terials, to be held at the Chalfonte-Haddon Hall 
in Atlantic City, N.J., June 18-22, inclusive 
American Society of Mechanical Engineers. 


Mechanics of solids will be discussed during the 
Applied Mechanics Division meeting of the Ameri 
ean Society of Mechanical Engineers, at Stanford 
University, Stanford, Calif., on June and 23 
The meeting overlaps the Heat Transfer and 
Applied Mechanics Institute, which is to be held at 
the university June 20-22 


29 


Society of Automotive Engineers. The summer 
meeting of the Society of Automotive Engineers 
will be held at the French Lick Springs Hotel, 
French Lick, Ind., June 3-8 
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For Drawings That Wont 
Get ‘EDGY’ With Age... 


Specify Arkwright Tracing Cloth! Then you can be sure that 


no matter how often a master drawing is yanked out of the 
cabinet, it will never become ripped, or paper-frayed around 
the edges to spoil your work. 

Arkwright Tracing Cloth is the best insurance you can 
get that your drawings will never go brittle, discolor or become 
opaque with age. Best insurance, too, that original drawings are 
always sharp, clean and ghost-free. Erasures on Arkwright cloth 
re-ink without feathering. And every roll is carefully inspected 
for pinholes, thick threads or imperfections of any kind. 

All good reasons for you to remem- 










ber: if a drawing is worth saving, 
put it on Arkwright Tracing Cloth. 
Would you like a sample? Write 
Arkwright Finishing Company, 
Providence, R. I. 


New Publications 
(Continued from page 8&8) 

Educational Exchange. Activities of the US 
Advisory Commission on Educational Exchange 
and the Department of State in the field of inter 
national education are outlined in Department of 
State Publication 3892, International Information 





and Cultural Series 12. The publication, which is 
entitled Two-Way Street, may be purchased from 
the Superintendent of Documents, Government 
Printing Office, Washington 25, D.C., for 60 cents 


ome 


Materials Testing. Descriptions and prices of 
various publications of the American Society for 
Testing Materials including a number to be issued 
shortly, are presented in a booklet called ASTY J 
Publications Address all inquiries to the American J 
Society for Testing Materials, 1916 Race Stree 
Philadelphia 3, Pa 





Positions Announced 





Panama Canal. Several civil engineering 
vacancies are available in the Panama Canal 
service on construction of towns for em 
ployees. These include one Civil Engineer | 
(Townsite Planning), Grade GS-13, at 
$9,500 per annum, for a period of two years 
one Civil Engineer (Townsite Planning), 
Grade GS-12, at $8,000 per annum, for a 
period of two years; two Civil Engineers 
(Sewer and Water Systems, Roads, Grad 
ing), Grade GS-9, at $5,750 per annum in 
townsite planning, for an indefinite period 
and four Civil Engineers, Grade GS-7, at 
$4,781.25 per annum, with specialty in| 
sewer and water systems, roads, and grad- 
ing or surface drainage in townsite planning, 
for an indefinite period. Applicants must | 
be college graduates, with experience suit 
able to the position applied for. They must | 
be American citizens in good physical con 
dition, and not over 45 years of age (62 for , 
persons entitled to veterans’ preference) 
Inquiries should be addressed to the Chief of 
Office, Panama Canal, Washington 25, D.C 


——— <a 


~~ 


National Advisory Committee for Aero- 
nautics. Announcement of a civil service 
examination for aeronautical research in- 
terns in science and engineering, to fill posi- 
tions paying $3,100 a year in the various 
field laboratories of the National Advisory 
Committee for Aeronautics, is made. To 
qualify, applicants must have a college 
education, with option in an appropriate 
field. Further information and application 
forms may be secured from any Civil Service 
Commission or post office, or the U.S. Civil 
Service Commission, Washington 25, D.C 


a 


—— RE 


U.S. Public Health Service. Compet- 
tive examinations for appointment of officers 
as sanitary engineers in the regular com- 
missioned corps of the U.S. Public Health 
Service will be held in various cities through 
out the country on August 6,7,and 8. The 
examination will include professional written 
tests, an oral interview, and a physical 
Applicants must have a B.S. degree in civil, 
sanitary, or chemical engineering, with at 
least three additional years of experience 
Full information and application forms may 
be obtained from the Surgeon General, U.S 
Public Health Service, Federal Security 
Agency, Washington 25, D.C., attention, | 
Division of Commissioned Officers, Desk A : 
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Applications for Admission 
the US | tg ASCE, Mar 10-April 14 | 


Exchange 


of inter | 
tment of 


ormation 


which is Applying for Member 

sed from BaLpwin, HarRLanp Scott, Kansas City, Mo 
vernment § BRASWELL, SaMueL Eric, Columbus, Ohio 

0 cents Burks, CHARLES Hampton, Jacksonville, Fla 


Curtin, WriittaM Pratuer, Frankfort, Ky 


: Decker, Morris TRuMAN, Caracas, Venezuela 
prices of 
ciety f GarpNneR, Davip Ivan, Midvale, Utah 
' = GarRDNER, Evza Loyp, St. Paul, Minn 
be issued Howarp, Artuur Earve, Lebanon, Beirut 


1 ASTM © Korter, Dov Jack, Tel-Aviv, Israel 
American Kumpe, Enwarp Fenvon, Lawrence, Kans 


e Street MacDonacp, ALBERT FREDERICK, Pittsburgh, Pa 
MacKay, Jack WuiTinG, Birmingham, Ala 
Marion, Joseru Pierre, Chicago, Il! 
Mattice, Marcotm Cowan, Ithaca, N.Y 


NicHotson, Haroip Harrzecr, Fort Pect, Mont 
Sayers, Doucitas Rospert, New York, N.Y 
Simpson, Eart CarRiton, Olympia, Wash 
Warwick, Srencer Joseru, Nashville, Tenn 
WINKELMAN, Horace HERMAN, Milwaukee, Wis 


d Applying for Associate Member The Simplex ‘Type HF water 














———e | float operated meter is ingen- 

Baskin, Benjamin, Detroit, Mich ~ . 

BHATTACHARYYA, Simm. Kumar, Northumberland iously adaptable to measuring 

England ° ° . 
neering Br on, ALBERT FRANcis, Los Angeles, Calif liquid flows across weirs. 
" Coate, JaMes Wenpet., Omaha, Nebr ° . 
a Canal Coumn.a WILLIAM Or IVER Dover 1 del Ic may be considered as a standardized 
> o ; Hucu G on, Los Angeles, Cal 4 : 4 ; 
inal Cn ng hem Remy ~ bag penis form of installation with weirs of the 
© DyckMAN, WiLtiaAM Tompkins, New York, N.Y 

13, at — Everson, Jouw Epwarp, New York, N.Y Notched, Rectangular, Sutro, Broad 


HarMs, Joun Epwarp, Jr., Baltimore, Md i 
> yeast; I iteneemsa Blapees Ponaunce Darthevitie. Obie Crested or Submerged types for which 
nning), f Lat, Maxsumnar, Ajmer, India mathematical flow formulae already have 


Matruart, Howarp Freperick, San Francisco 


+ for ad Calif been developed. It may also be used with 





gineers Mitton, Denis Leonarp, Pinelands Cape Town " , ° 
oo South’ Africa sg sigan other types of weirs for which established 
wTat McCartuy, Joun Timotuy, New Rochelle, N.Y . : : 
sume in @ Seovmuman, Bese Oanman, Barksley, Call flow formulae do not exist, but which permit 
Mureny, Lawrence Kennetu, Augusta, Me : i * 
period NaCHLINGeR, Lester Louis, Kansas City, Mo laboratory or field rating to obtain the nec 
S-7. at O'Net., RAyMonp Peter, Napa, Calif i i i 
tow ~ : Perez, Ropert Paut, Berkeley, Calif essary head quantity relationship. f 
Ryoz, Barry, Denver, Colo ; ; 1 
1 grad Steretys, Zicmas, Sado Paulo, Brazil By its USE, flow data = peor ided —" red 
STanDIsH-Wuitr, Dennis WittiaM, Denver, Colo measurable maximum to ten percent of this 
inning Taompson, Artuur Kixe, Indianapolis, Ind ; . 
s must Verma, Ramjes Prasap, Cambridge, Mass maximum, the average error at any point 
ss » WiuttaMs, Harovp, Jeffersonville, Ind . . ] . 
e suit ' Woops, Putrure Epcar, Gardiner, Maine over this range not exceeding P us Or minus 
genres two percent. 
(62 for Applying for Junior Member The Type HF Meter may be furnished as 
ite ? Acosta Srerra, Cartos Jose, Caracas, Venezuela i i a- 
ows Berry, Leo Kennet, San Francisco, ( slif ‘a e wall mounted unit, for large panel installa 
‘hief of Eaton, FRANK Levi, Balboa, Canal Zone tion or for individual steel floor stand mount- 
; DC EVANS RONALD WILLIAM, Lewisham NSW " 
», —— : 7 we Oe ing as shown. 
Goss, Dean Leg, New York, N.Y . 4 
GraHam, Davip Matnew, North Hollywood, Calif Whenever a single head flow measuring 
Aero- | Hartzect, Cart Danter, Walnut Creek, Calif . . . : oon 
ervice Haw, SHerwoov Gorpon, Ann Arbor, Mich instrument 1S required to operate with weirs 
Se -— Hotman, Joun, Rio de Janeiro, Brazil . . 3 
ch in-) Hutto, james Acweet, Nashville, Tenn of accepted design or otherwise, the type HF 
Ip, Lat, Salt Lake City, Utah i i 
i ped Raccens Resear Puan. Teer, %.Y meter offers an excellent solution to this _ 
rarious | oon Wu —_ Artuur, Chicago, Il measuring problem. Ps 
wisory HALEBL, } UHAMMAD Knoxville, Tenn 
L Les, Freperick Kwat Foo«, Honolulu, Hawaii 
To LIEBERMAN LITMANOWITZ, LEOPOLDO, Atlanta, Ga 
oleae LucIANO, RoBeRt Epwarp, Springfield, Mass 
roliege Muier, Georce James, St. Louis, Mo 2 
priate oe TON, — 7 WINsToN, Boulder, Colo Write to 
O’New., Joserpn Donan, Valdez, Alask : 
cation — Zz, LIONEL Qt INORES "San ( — Puerto Simplex Valve and Meter Company 
service | ico Dept. 5 land St. 
. - ' Reep, Porter ALLEN, Dallas, Tex °P + eras ayant © ‘ 
. Civi Rocers, Joun CLEMENT, Mount Holly, N.C Philadelphia 42, Pennsylvania 


D.C. § Rorcner-Kacan, Craupge ANcetme, New York 
N.Y 


Russ, Ropert Storrs, Willimantic, Conn 
SHADDICK, WILLIAM Tuomas Duncan, London 


mpett England 
yficers Summ, Tsze-SHenc, Detroit, Mich 

; SWOFFORD, RAYMOND Pierce, Jr., Baytown, Tex 
com Ware, Harotp E_mer MArcHaAnt, Hazleton, Pa 
lealth Winpuam, Jack Epwarp, Corpus Christi, Tex 
‘ough 

~ UNIV. or ALABAMA 

rhe 


Carter, Gilbert, Jr 
ritten Hines, James Thomas, Jr 
Smit “le rbe 
ysic al h, Claude Herbert 
| civil, UNIV. oF ARKANSAS 
ith at Kellow, Bill Gean 
-jence Lambert, Laurence Hosea 
McKinstry, Joe Lee 








Ss may } 
,US Univ. or CALIFORNIA 
curity Allard, Paul Andrew 
.  § Prior, Robert George 
ntion, Ricks, Gordon Albert 
sk A ' (Continued on page 04 
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East 
Continued from page 93) “1 

es 
Stauff, John Henry P ss 

reinf 


Stokes, Hayman Wilson 
Wing, Albert David 
Cremson A. & M. Cott 


Arnold, Thomas Leslie 
Brinson, Hugh Eugene 


Croke, Thomas Michael 

Gibson, Robert Hoyle, Jr 

Leavy, Carl Ferdinand 
a ag 7 ’ 





-— 





FO 


Cororapo A, & M. Cou 


Signs, Wesley Eugene 


Univ. oF Denver 


Cammarata, Anthony Joseph 


Unrv. or FLORIDA 
De Groot, Kenneth 
Spangenberg, Theodore Sanders 
Sullivan, Martin, Jr 
Georce WASHINGTON UNIV 


Mazenderani, Abrahim Khajavi 


Untv. or Hawa 
Wong, Rodnev Kwei Fong 


Univ. or ILtrnors 
Kell, Bobby Maxswane 
Schnepper, Donald Herman 
Vodick, Milan Andrew 

























s Incinors Inst. Tecnu j 
Project: East Boston Traffic Tunnel. One of two largest in U. S. Alsterda, John Richard 
Hahn, Jerome Marquette f 
The fastest, most efficient, and least expensive method of driving large traffic Klein, Herbert Henry 
tunnels is through the use of COMMERCIAL Steel Liner Segments. Witness their Magnusen, David Lowell 
numerous applications on the largest tunnels in the country, both under ground Morrison, Adrian Owen 
and water. The most recent COMMERCIAL choice has been for tunnels on the Munger, John William 
Pennsylvania Turnpike ... a wise choice, indeed, considering the time limit Nigro, Emil Francis 
on almost all of these tunneling jobs. They do the large jobs more rapidly. Let Pages, Richard Etienne 
us tell you more about COMMERCIAL LINE . ++ they're adaptable to any size Rohlf, Jack Hans 
tunnel. Write today. rurek, Joseph Richard 
Walsh, Donald Anthony 
Weigle, John Benjamin, Jr 
THE COMMERCIAL SHEARING & STAMPING CO. HRRgugeieacs 
lowa Strate Cou 
P.O. BOX 719 YOUNGSTOWN 1, OHIO Be Will Kdg F 
ere tiliam dgar 
( 
KANSAS State Cou 
Handlin, Lloyd John 
‘ —_— “4 Stallbaumer, Valerian Leo N 
4 e ‘ # Webster, Ronnie Gill New 
When You Call For Any Industrial Requirement eee plete 
impre 
+ . Fox, Clarence Clemis 
In Piping saan abou 
Loursiana Por. Inst ; high- 


FLEMING, Roy Curtis tance 


Univ. oF MAINE bulk 
Prince, Elbert Marshall of th 
way. 


Marquette UNTV 


ee . h B qq°° Bruckwick, Richard Leonard ay 
Rings L e e avion, Edmund Martin _ piles, 
4 Dallman, Calvin Henry feet rs 

é Dinauer, Charles Robert 

Dretzka, Kenneth Mark r 

Eberle, James Herbert P< 

Grimm, Thomas George 
SPEEDLAY PIPE SYSTEM—completely Hollands William fone bones 
. Holzhauer, Walter Carl au 
packaged for fast-laying temporary Sa im yg omy. 
° ° Kessler Lloyd Lester prote 

and semi-permanent lines for water, Kipp, Raymond Joseph 
“ Lewin, Donald Henry borer 
compressed air and other services. a ag eeelbag- al attach 
ec omas arence table. 


Rotunno, Joseph Rocco 
Seaffidi, John Anthony 
Schmidt, Richard Thomas 
Wacker, Louis Harvey 


PILING—Sheet Piling—light weight * Tubular—all sizes le tees toe i 
or p 
PILE SHELLS—Spiral Welded, Hel-Cor, Riveted, CAISSONS Univ. or MinnEsoTA struct 


Bambenek, Benjamin Franklin, Jr ¥ 
Simpkins, Eugene Michael sure-( 


PILE FITTINGS—All types and sizes for steel and wood, answe 





cast steel and iron points. Plates and shoes cast Univ. or Missourt nm 
steel and malleable iron sleeves. Norton, Gerald Allan —e 
CULVERTS—Corrugated, Spiral or Riveted Steel. Ss. SO 
Hasler, Milton Herschal, Jr. KOPPE 
VALVES AND FITTINGS—Tube A L R E e T Coicece City or N.Y 
turns, Dresser, Vitaulic, cast betes, Beeent Gruss 
iron or steel, forged steel, PIPE SUPPLY “CO., INC. sci Wiles: He PRE 
special alloys, water main. Berry at North 13th St. Patrao, Plinio . 
Brooklyn 11, N.Y Ouro State Univ 
SPECIALISTS IN PRE-FABRICATED PIPING FR Ssowhend, Heber ieaone 
Moorhead, ober Lugene i 
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Relieving platform, supporting New York's 
East River Drive, rests on 72,000 creosoted 
piles. Wood form, pictured here, carries 
reinforced concrete slab. 





12,000 


CREOSOTED PILES 


support 
Famous Parkway 


New York’s East River Drive, com- 
pleted in 1942, is one of the city’s most 
impressive waterfront parkways. It is 
about 7 miles long, and carries two-way, 
high-speed traffic in 6 lanes. For a dis- 
tance of 4.3 miles, relieving platform 
bulkheads were built along the shore 
of the East River to support the high- 
way. These relieving platforms rest on 
approximately 72,000 creosoted timber 
piles, driven offshore in water 20 to 30 
feet deep. 


Permanent... Economical 


Pressure-creosoted piles were specified 
because of their permanence and econ- 
omy. The pressure-creosoting treatment 
protects these piles against marine 
borers . . . also against decay and insect 
attack where cutoffs are above the water 
table. 


Write for Quotations 


For projects requiring permanent con- 
struction with economy, Koppers Pres- 
sure-Creosoted Piles may be the best 
answer. These piles usually cost less 
than other permanent pile materials. 
Koppers Piles come in lengths up to 
130 feet. 


KOPPERS COMPANY, INC., Pittsburgh 19, Pa. 


KOPPERS 
PRESSURE-TREATED | 
wooD 


oe 
KOPPERS, 
7 
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OKLAHOMA UNIV 


Cannon, Wayne Eugene 


Oxvcanoma A. & M,. Cout 


Housman, Gerald Leon 

Macy, William Roderick 
UNIV. OF OKLAHOMA 

Bates, Charles Jester 

Buck, William Leonard, Jr 

Cathcart, Levi Thomas 

Coley, Jack Francis 

Dimatteo, Frank Anthony 

Hodgson, Joe Milton 

Mullen, Karl! Kelly 

Nicek, Charles P 

Pence, Edwin Hoag 

Walden, Samuel Mason 


OREGON STATE COLL, 
Kohler, Keith Fred 


Univ. or Puerto Rico 


Velez, Jose Antonio Coca 


Purpur Untv, 
McClellan, Harold Dale 
Nishimura, Katsuyoshi 
Sizemore, Raymond Lewis 


RENSSELAER Pot. Inst 


Canham, George Joseph 
Sosenko, Andrew 


Soutu Dakota State Coit, 
Collins, Eugene Perry 
Contreras y Villalba, Manuel E 
Hansen, Ernest Wayne 
Kukuk, Donald Harris 
Lee, Lawrence Arthur 
Odland, Kenneth Gabriel 
Rickher, James Glennon 
Rutsch, Albin George 
Schwartz, Wendell Eugene 


UNtv. oF SOUTHERN CALIFORNIA 


Erb, Paul Cranston 


SouTHERN Meruoptst Untv 
Ellisor, Elmer Wats, Jr 
Kelley, Nash LaRoe 


ranner, John Thomas, Jr 


Syracuse UNIV 
Walker, Robert Charles 
Webber, Robert Eugene 


Univ. or TEXAS 


Creel, Louis Guy, Ir 
Etheridge, Obie Leonard 
Gilbert, James Albin 
Morris, William Clinton 
Richardson, Earl, Jr 


Smith, Donald Burdett 
Texas A. & M. Cou 
Bennett, Percy James, Jr 


Boone, Clyde Davis 

Carroll, Floyd Jewel 

Collins, Tyrus Fields 

Cone, William Marion 
Coston, William Edward 
Couch, Billie Lynn 

Durham, Morris Compton 
Frias, Juan Samuel 

Hall, Marvin Ronal 

Jackson, Alton Rutherford 
Johnson, William Thomas, Jr 
Kinsey, Raymond Alexander 
Lawler, Robert William 
Pierce, Richard Clayton 
Polk, John Tyler 

Shockley, Harold Joseph 
Stephenson, Billy I 
Whittington, Charles Dean 


Univ. or ToLepo 


Pasztor, William George 


VANDERBILT UNIV 


Burger, Donald Herman 


Univ. OF VIRGINIA 


Echols, Charles Ernest 


WASHINGTON UNIV 
Kowal, Walter 


UNIv. OF WASHINGTON 


Burghardt, Cornelius Roderick 
Chase, William Joseph 


WASHINGTON State Cou 


Smith, Norman Elmer 


State Coii. oF WASHINGTON 


Goldberg, Allen 


West Virernia UNIV 


Tavernit, Samuel Vincent 


BERGER 


solues another 


E AGLULEUL UG problem 





Fast accurate measwrement 


sight upward and downward 


with extreme accuracy 





Align elevator shafts accurately, 
speedily ... 

Test movement of top of tall build- 
ings or bridges during high 
winds... 

Align suspension bridges; set piers, 
canal locks... 

Transfer terminal mark of base- 
line to end-mark of tape and 
vice versu... 

Take necessary sights in mine 
shafts... 

Transfer ground control points to 
top of high street towers or 
bridge structures ... 


Set turbines and generators ... 


Virtually indispensable 
ta finet order triangulation 


Tested and proven over years of service, BERGER 
vertical collimators have solved the problem of 
accuracy and time-saving where vertical sights 
are crucial in construction. The process is direct— 
NO TRIAL AND ERROR, 


THIS COUPON BRINGS DATA 


5-51 
Cc. L. BERGER & SONS, INC. 
37 WILLIAMS ST. 
ROXBURY, BOSTON 19, MASS. 


Send me information on the vertical collimator 


Title 

Company 

Address 

City . Zone 


I 
| 
| 
| 
| 
Name | 
| 
| 
| 
| 
| 
‘ 





EQUIPMENT, MATERIALS and METHODS | 





NEW DEVELOPMENTS OF INTEREST AS REPORTED BY maneractresees| 


Crawler Tractor 


PRACKLAYING, ROADBED GRADING, Car 
spotting, loading or unloading for contrac 
tors, railroads, industrial plants, mining 
operations, docks or warehouses is possible 
with a crawler tractor operating on rails 
Specially designed ESCO track-walking 
shoes with flanges corresponding to the 
flanges on a car wheel enable the tractor to 
run on standard gauge railroad track like 
iny piece of rolling stock and— it is able to 
mount or dismount the rails at will without 
injury to the rails. Off the rails the 
ESCO track-walking shoes do not affect 
normal every-day tractor performance 
The tractor may be used as an off-track 
bulldozer or an on-track car spotting loco 
motive at the will of the operator and with 
out time loss. Ask for Bulletin No. 190, 
Electric Steel Foundry Company, 2141 
N.W. 25th Ave., Portland 10, Ore. 


Concrete Saw 
A SELF-PROPELLED SAW for cutting con 
crete and asphalt has been announced 
Known as the Model 51 Self-Propelled 
Concut, the sawing machine is used for 
sawing concrete and asphalt streets, con 
crete floors, 


the breaking and removal of the material, 


turport runways, etc., prior to 





Model 51 


thereby assuring a smooth, straight edge 
for patching. Other uses include sawing 
contraction joints, sawing for the installa 
tion of joints, grooving for 
crack control, grooving ramps and steps 
for safety, etc The self propelled fea 
ture increases the life of the cutting blade 
and speeds the sawing operation. Other 
features include a dash showing 
water pressure gauge, spindle speed ta 
chometer, motor throttle, cut-off switch 
and transmission control lever. The lever 
lock control feature, enables the operator 
to remove the blade from the cut, then 
lower it to the same depth without chang 
ing adjusting screw The 
concut is powered by a 13.3 hp gasoline 
engine to provide ample power for toughest 
sawing and uphill operation. Cutting 
depth is determined by the size of the blade 
being used. Concrete Sawing Equipment, 
Inc., 15 North Oakland St., Pasadena 1, 
Calif. 


expansion 


panel 


self-propelled 


96 


Wagon Drill 


A WAGON DRILL known as the FM-3, is 
inmnounced. The unit is designed to per 
mit unlimited drilling positions of the 
tower or drill guide. It is recommended 
for the toughest drilling jobs in road build 
ing, construction, quarrying and foun 
dation work or for any job where a large 
volume of sustained high-speed drilling is 


required rhe flexibility of-the unit per 





Model FM-3 


mits easy drilling in any position encoun 
tered in modern rock excavation. The 
yoke can be lowered within the frame itself 
placing the drill in the lowest desired posi 
tion for toe hole work. For higher holes a 
hoisting mechanism, consisting of a power 
ful worm and pinion gear actuated by a 
ratchet handle, easily raises the drill in a 
few moments. Vertical drilling close to a 
face is easy because the drill extends out 
beyond the limits of the carriage when the 
roller-bearing swivel mounted wheels are 
turned 90 deg. With the wheels locked at 
right angles the FM-3 is ideal for line hole 
work. A mounted variable pres 

sure feed-motor assures the right working 
pressure for any drilling conditions. It 
can be placed where it is most convenient 
for the operator. The tower is also slide 

mounted on a standard sliding cone per 

mitting additional flexibility when needed 

A one-piece tubular steel frame combines 
lightness and rigidity. The unit is 
equipped with a two quart capacity lubri 

cator to provide ample lubrication for an 
entire day’s work. It is designed for easy 
filling and cleaning. The FM-3 mounts 
the powerful, heavy-duty Ingersoll-Rand 
X-71-WD rock drill as its drilling unit 

Ingersoll-Rand Company, Dept. RD, 11 
Broadway, New York 4, N.Y. 


slide 


Silicone Base Water Repellent 


A CLEAR SILICONE BASE WATER and stain 
repellent for porous or semi-porous 
masonry and mortar joints has been de 
veloped. The repellent, ““Cor-O-Pel,’’ pen- 
etrates the surface to more than '/;, in., 
and leaves the surface non-glossy and un 
changed in color or texture. The material 
may be applied with a spray gun or witha 
brush. Con-Cor Paint Co., 4550 Main St., 
Kansas City, Mo. 


Mixer 


A BAG PLASTER AND MORTAR mixer 
known as the ‘‘Mix-Miser,”’ featuring easy 
portability is being manufactured. Of 3 
cu ft capacity, it is designed for use on 
small jobs requiring a limited mix and for 
larger construction where it is desirable 
to keep the mixer close to the work, thus 
reducing hodding costs. The over-all 
width of 29-'/, in. permits this No. 3 mixer 
to be rolled through most standard door 
ways and it can be swung through windows 
with a light hoist. The weight is 535 Ib 
without engine. The low charging height 
of 36-%/, in., and hinged protecting grid 
permits safe charging without stopping the 
machine. Design allows drum to be 
tipped past discharge position so it may be 





The Mix Miser 


hosed out and cleaned thoroughly. Cor 
rosion of bearings is said to be eliminated 
by “‘labyrinth”’ packing glands which pro 
tect drum bearings from seepage of lime 
and cement. Mixing shaft and drum are 
suspended on four self-aligning ball-bear 
ing units for low fuel or power use. For 
low maintenance, replaceable blade and 
hoe asseinblies are bolted, not welded to 
shaft. Drive with either gasoline or elec 
tric motor is through positive gear trains 
with correct reductions, all housed under 
heavy steel hood to exclude weather and 
“‘slop."’ Power available, Briggs & Strat 
ton 2.3 hp air-cooled gasoline engine or | 
hp single phase electric motor, 110/220 \ 
60 cycle. Length 62 in. with tongue tele 
scoped; drum 20'/, in. dia., 24 in. long; 
sheil 11 gauge steel, heads */\s. in. Wheels. 
pressed steel with 4.00 x 8 pneumati 


tires 16 in. over-all. The Knickerbocker 


Co., 638 Liberty St., Jackson, Michigan. 
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Equipment, Materials & 
Methods (Continued) 


Pressure Generator 


THE VERSATILITY of the “‘airoymetric”’ 
pressure generator for a broad field of hy 
drostatic test applications has been demon 
strated. The unit is combined with a group 
of specially designed simplified controls to 
develop test pressures up to 25,000 psi 
using ordinary plant air supply in the 
pump cylinder. Each of the pumps de 
velops a discharge pressure ratio range of 
at least 6 to 1, permitting single pump use 
for applications requiring various test 
pressures. Individual units may be cus 





For Hydrostatic Testing 


tom made for specific applications between 
25 psi and 25,000 psi. The pressure gener 
ator has use in the hydrostatic testing of 
boilers, forgings, castings, tubings, pipes 
and piping systems, pressure gages, valves, 
vacuum pumps, dryers, and high pressure 
hose, among others. Capacities range 


from 4 gph to 405 gph; pressures from 25 


psi to 25,000 psi with ordinary plant air 
supply. The “‘airoymetric’’ pressure gener 
ator is self-reciprocating, and in opera 
tion pumps continuously and automati 
cally at maximum capacity in building up 
the desired pressure in the system. When 
a balance is reached between the air pres 
sure and the corresponding hydrostatic test 
pressure, the pump automatically stops 
The technique of balancing air input pres 
sure against desired hydraulic pressur¢ 
gives the hydrostatic test unit extreme 
flexibility, simplicity, safety, and low cost 
Ordinary city water, or oil from a supply 
tank, flowing through the pump permits 
rapid filling of large capacity vessels 
The pump then builds up and maintains 
the required pressure automatically, thus 
eliminating the constant attendance of an 
operator. The pump can be supplied with 
a portable dolly for taking it to the job 
Milton Roy Company 1302 E. Mermaid 
Lane, Philadelphia 18, Pa. 


When Requesting Literature, 
Please Tell The Manufacturers 


You Saw Their Products Men- 
tioned in Civil Engineering 
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Have you seen the important 


MW FEATURES 


on the WHITE Engineers’ transit 





MODEL NO. 
7014 
With new 
“U" Type 
Standard 


Ld 
Ce 





ES, the White Engineers’ Transit is a fine engineer's instrument — now made 
even finer with the addition of covered leveling screws and coated optics 

Covered leveling screws assure you of smooth, easy, precise leveling at all times, 
under all kinds of conditions for the life of the instrument itself. 

Coated optics guarantee clear, sharp, accurate images — without halation, at 
longer distances, even under adverse conditions. 

Compare the David White Engineers’ Transit with all others—feature for feature 
— price for price. Compare them for accuracy — long durability — built-in quality. 
To meet your preference, this instrument is available with “U" or “A” type stand- 
ards, You'll find you'll buy right when you buy a David White 

Contact our nearest dealer for complete details of the David White Engineers’ 
Transit and for other fine Engineering Instruments—or write 
direct to David White, 359 W. Court St., Milwaukee, Wis. 


DAVID 


WwH IT E We offer complete, prompt repair service on all makes of 
ar’ 


r instruments — levels, transits, theodolites, etc. 


¢c o* 
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MARS 


LUMOGRAPH 
Timprorted 
DRAWING LEADS 


COLNE “WO 

























Each lead is so 
black, dense, and 
opaque that ink- 
ing in is not neces- 
sary. No flaking 
or smudging. Better 
reproductions. 

Leads are accurately 
graded and plainly 
marked as to degree. 
Each lead has a remov- 
able metal cap to prevent 
lead from sliding out of 
pencil. Metal clutch holds 
securely as leads are ribbed 
for better gripping. 

For economy through quality, 
use # 1904 MARS LUMOGRAPH 
imported pencil leads. 18 de- 
grees of hardness from EXB to 9H. 
60¢ a box of 6. Quantity dis- 
counts. At your dealer’s or write us. 
Try #1018 Mars Lumograph Artist 
Pencil with the special sharpener 
cap—$1.00. Also quantity discounts. 


J-S.STAEOTLER, INC. 


53} WORTH STREET 
New YORK #5, N.Y. 











Equipment, Materials & 
Methods (Continued) 


Concrete Testing Machine 


REDESIGNED TO SEPARATE the loading 
and weighing units, a concrete testing ma 
chine of 100,000 Ib capacity is announced 
Che two-unit design prevents transmission 
f load shocks to the indicator and keeps 
the operator out of rangé of flying or fall 
ing particles from breaking specimens 
Welded construction of the loading unit 
ind simple structural lines of both units 
have greatly improved the appearance of 
the machine. The testing machine is simi 
lar in operation to the 90,000 Ib machine 


which it replaces. It is designed primarily 


for testing 2 in. cubes and 3 in. by 6 in 
cylinders but the stroke and dimensions of 
the working space are large enough to per- 
mit many other uses. The loading unit 
has a clear space of 17-°/, in. between col 
umns and a maximum opening of 22-'/, in 
between ram and upper platen. Ram 
travel is 3 in. at speeds up to 1'/, in. per 
minute. The loading rate is controlled by 
means of a pacing indicator and manually 
operated valve which varies the pump dis 
charge to the hydraulic loading cylinder 
Load can be increased at a constant rate 
of 4000 Ib per sq in. per minute on 3 in 
cylinders and 2 in. cubes when operating 
on the 100,000 Ib dial; and at 4000 or L000 
lb per sq in. per minute on 2 in. cubes when 
operating on the 10,000 Ib dial. The 
ranges provided on the two 16 in. diameter 
dials, 0-100,000 and O-10,000 Ib, are 
graduated in 200 lb and 20 Ib increments 
respectively. The hands are driven by 
Emery precision Bourdon tubes activated 
by an independent Emery cell built into 
the loading ram. Accuracy of load meas 
urements is within plus or minus 1“, at 
indicated load or 0.2°; of full scale capac 
ity, whichever is greater. Baldwin- 
Lima-Hamilton Corporation, Main St., 
Lima, Ohio. 


Building Insulation 


FIBERGLAS BUILDING INSULATION for 
homes is now available in longer rolls 
The longer rolls require less cutting and 
fitting, fewer packages to handle and afford 
i better continuous vapor barrier which 
FHA requirements 
are compression packaged, 


more than meets 
Because they 
the rolls are easier to handle, require less 
shipping space and can be installed more 
quickly than the old rolls. When unrolled 
ind installed the Fiberglas insulation 
springs back to its natural density. Light 
in weight, Fiberglas building insulation is 
composed of fibrous glass drawn from 
molten sand and other selected minerals at 
more than 2400 degrees Fahrenheit. The 
fibrous glass contains no elements that can 
burn. This insulation requires less stor 
ige space during construction, transports 
easily without damage, and provides no 
problem of disposal of outer wrappings 
Fiberglas building insulation is also avail- 
able in the form of batt blankets, utility 
batts and pouring and blowing wool, to 
meet particular needs in home insulating 
and construction. Owens-Corning Fiber- 
glas Corporation, Toledo 1, Ohio. 





4 be 
WATER 
MEASUREMENT 
OR CONTROL 


STEVENS 


GRAPHIC, VISUAL OR 
AUDIBLE REGISTRATION 


Whether you need a simple staff 
gage, float gage or complex re- 
mote operated recorder, there is a 
STEVENS instrument to meet your 
requirements. Water level or flow re- 
corders for weekly service or long 
periods of unattended operation, 
direct float operated or remotely con- 
trolled; indicators, controls for alarms 
and pumps... the STEVENS line is 
complete in the field of water meas- 
urement and control. We also wel- 
come inquiries concerning special 
problems. 

Pioneers in the field of water level 
recording for more than 43 years, 
LEUPOLD AND STEVENS IN- 
STRUMENTS, INC., have developed 
and perfected precision water meas- 
uring instruments of all types to meet 
a variety of specific needs, especially 
for water works, sewerage, irrigation 
and industrial uses. 

Write for literature and information 
on accurate and dependable STEVENS 
water measuring instruments. 
LEUPOLD AND STEVENS 
INSTRUMERTS, INC. 
PORTLAND 13, ORE., U. S.A. 


SNE VOCE TE 
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Equipment, Materials & 
Methods (Continued) 


Trench Roller 


[HE TRENCH ROLLER has many impor 
tant features which make for ease of oper 
ation and more effective compaction 
These features include hydraulic mecha 
nism for operating the dual steering wheels 
which ride on the pavement, hydraulically 
controlled leveling wheels, and extra-large 
diameter variable weight compression roll 
Adjustments are provided to quickly level 
roller to suit any trench requirements 
Frame has sufficient clearance to enable 
roller to work in any depths to 25 in. 





Features Ease of Operation 


Hydraulic control, thru the use of a single 
lever, keeps the machine on a level or hori 
zontal plane from 6 in. above to 25 in 
below road surface. The unusually large 
diameter of the compression roll eliminates 
‘shoving’ of materials being compacted 
Compacting effort varies from 310 Ibs 
with roll empty up to a maximum of 370 
Ibs (per lineal inch of roll width) with 
roll ballasted. The compression roll is 
equipped with front and rear tension 
scrapers and mats for moistening the roll 
when compacting finish materials. Some of 
the other features listed in the specifica- 
tions are: powerful four cylinder gasoline 
engine completely enclosed under housing; 
constant-mesh transmission; twin disc 
clutch; foot brake; spur gear final drive; 
adjustable, swivel, operator’s seat which 
gives unobstructed visibility for forward 
and reverse operation. The Galion Iron 
Works & Mfg. Co., Galion, Ohio. 


Submersible Pump 


A SUBMERSIBLE PUMP with many new 
features has been announced. It is a self 
priming deep well pump installed. below 
the water level, and is easy to install sim 
ply by added pipe lengths to the depth of 
the water. No jets, rods or shafts are re 
quired. It is water-cooled, water-lubri 
cated and self-priming. It is designed to 
deliver unusually high capacities at set 
tings in excess of 70 ft with well diameters 
of 4 in. and larger. The entire effort of 
the pump is concentrated toward raising 

(Continued on page 100) 
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Another 


foundation problem 
solved with 





Puyjdlon River crossing 
abutment supporting 
plate girder railroad 
bridge. Cylinders were 
battered 1:6 both lon- 
gitudinally and trans- 
versally with bridge. 


DRILLED-IN CAISSON CORPORATION 


2 PARK AVENUE NEW YORK 16, N. Y 
‘ 


Executed for 
FRASER-BRACE 
Engineering Co., Inc. 


WE RESTORED THIS DAM WITH “GUNITE” 


These two photos show a large, 
circular, gravity dam belonging to a 
large Eastern power company, and is 
just one of many that we have repaired 
with “GUNITE:” for this organization. 


The Upper View shows the advanced 
state of disintegration existing before 
our Contract Department started work 
on the dam; lower view shows the com- 


pleted job 


After chipping out the loose and dis- 
integrated concrete and sandblasting 
the entire area, heavy reinforcing mesh 
was placed over the surface and two 


inches of “GUNITE” applied 


This, and scores of similar “GUNITE”’ 
jobs we have performed are illustrated 
and described in Bulletin B2400. Write 
today, on vour letterhead, for a free copy. 


EMENT GUN COMPANY == 


CEMENT GUN 


“GUNITE CONTRACTORS 


GCENERAL OFFICES ~ALLENTOWN, PENNA USA 
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Imperial 


TRACING CLOTH 





@ The renown of Imperial as the finest 
in Tracing Cloth goes back well over 
half a century. Draftsmen all over the 
world prefer it for the uniformity of its 
high transparency and ink-taking sur- 
face and the superb quality of its cloth 
foundation. 

Imperial takes erasures readily, 
without damage. It gives sharp con- 
trasting prints of even the finest lines. 
Drawings made on Imperial over fifty 
years ago are still as good as ever, 
neither brittle nor opaque. 

if you like a duller surface, for 
clear, hard pencil lines, try Imperial 
Pencil Tracing Cloth. It is good for ink 
as well. 


Imperial 


“+. TRACING 2. 


+ wy ¥ 


wai 








Equipment, Materials & 
Methods (Continued) 


water through the service line. No suc 
tion line is required, and no horsepower is 
spent in turning long shafts, raising lengths 
of rod or cycling water through jets 
Priming is never required in the submersi 
ble pump, as all operating elements are 
under water. The motor and pump are 
assembled in a tubular frame and the en- 
tire unit is installed in the well below 
pumping level. The motor embodies a 
sealed rotor and stator, and is water 
lubricated and water-cooled. The motor 
relay and capacitor are located in a con- 
trol box above ground whére they are 
easily accessible, and may be removed 
without disturbing the main well installa- 
tion. Accurately balanced impellers oper- 
ate on a stainless steel shaft held by high 
grade bearing sleeves and rotating in time- 
tested, sand-resistant rubber bearings 
Undesirable motor noise and vibration are 
eliminated due to the fact that the entire 
pumping unit operates under water 
Fairbanks, Morse & Co., 600 South Michi- 
gan Ave., Chicago 5, Ill. 


Hoe Type Mixer 


Tue Hoe-Boy 3 cu ft capacity hoe type 
mixer, has been primarily designed for in- 
side work right at the point of appli- 
cation. Available with either gas or elec 
tric power, the Hoe-Boy features the ex 
clusive triple hoe action found in larger 
CMC machines. Other features of the 





Available with Gas or Electric Power 


mixer are adjustable, triple-blade mixing 
hoes, safety grating and bag splitter, self 
iligning, self-lubricating shaft bearings, 
heavy duty electric welded frame, machine 
cut sprockets and roller chain drive. The 
Hoe-Boy is only 29 in. wide, with a 36'/» 
in. charging height and 15 in. discharge 
Construction Machinery Company, Glen- 
wood and Vinton, Waterloo, Iowa. 


When Requesting Product Infor- 
Please Mention Civil 


Engineering 


mation 








THEY’RE WORKING 


ON THE BIG 
PIPELINES 


A lot of new Layne wells and 
pumps are serving the big inch pipe- 
lines—and more are being installed. 
The selection of these fine water sup- 
ply systems was based on such fea- 
tures as;—basically sound engineering 
ideas, higher overall efficiency, top 
flight quality—and their ability to 
handle peak production on an around 
the clock schedule. Installed b 
Layne's own field crews and poste 
ing to Layne's rigid standards, they 
will give years poss years of fine serv- 
ice with little or no upkeep expense. 


Layne is the Nation's greatest or- 
ganization engaged exclusively in the 
designing and building of modern 
high efficiency well water systems. 
Layne has made more installations 
*han any other firm in the world and 
is widely recognized as being the best 
qualified for any size job from a single 
unit to a dozen—or even hundreds. If 
you need more water, contact Layne 
or send for new catalogs or bulletins. 
Address 


LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tenn. 


WATERY SUPPLY 


ee 
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Layne 
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ERING 





This latest edition takes its 
place on the Civil Engi- 
neer’s library shelf. A 
“must” for every profes- 
sional engineer. 


Contains 35 papers (with 
over 190 discussions 
thereon) covering a wide 
diversity of subjects paral- 
leling the technical divi- 


sions of the Society. 


Order yours today! 





To Members: To other subscribers: 


Paper bound ....$2.00 Paper bound ... $16.00 
Cloth bound ..... 3.00 Cloth bound .....17.00 
Half morocco ... 4.00 Half morocco ... 18.00 


Special Discount to Libraries 








A limited number of Volume 114 and 
earlier issues are also available. Prices on Request. 


THE AMERICAN SOCIETY 
OF CIVIL ENGINEERS 
33 W. 39th St., New York 18, N.Y. 
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Nor "nearlfn: 


NOT “almost ..-BUT 


ABSOLUTELY 
UNIFORM 


Ce Mra 


If you have ever found a variance 
in pencils stamped with the same 
degree, you will appreciate the 
meaning of MICROTOMIC uni- 
formity. Newly developed qual- 

ity controls make every MICRO- 
Tomic of the same degree 
marking identical. 


[]e 


NEW DUSK GRAY... hundreds of 
draftsmen said it was the best 
color for a drawing pencil! 


NEW “BULL’S-EYE’ MARKING 
The degree is marked on 3 
sides—never out of sight! 


NEW PRINT CLARITY... Hi- 
Density lines that are 
exceptionally opaque to 
the actinic rays of high- 
speed ‘printers’...dead- 
white, feather-free, no- 
blur lines! 


NEW SMUDGE FREEDOM 
Fewer loose, smeary 
graphite particles in 

MICROTOMIC lines! 









FEATURES YOU 
HAVE WANTED! 


\\\ 


mn }-against-*} test 


Test 3 All-New Microtomics against 

3 of your —— drawing pencils. Find 
out what brand is more uniform. Your 
Dealer has microtomics. Order some 
—test them—today! 


TRADEMARKS REG. U.S. PAT. OFF. 


EBERHARD FABER 











UNDERPINNING— thie aaa 


Second Edition, Revised and Enlarged, published by Columbia University Press 
By EDMUND ASTLEY PRENTIS and LAZARUS WHITE 
The new edition of this authoritative technical description of underpinning methods 
and applications for foundation construction has been extensively revised and brought 
completely up-to-date. The authors describe in detail actual cases of every type of 
underpinning 


The volume also contains an introductory treatise on soil mechanics, nearly 200 phorto- 
graphs and drawings, and appendices which include among other information, specifica- 
tions, legal aspects of underpinning and foundation work, and a glossary of terms. Under- 
pinning is considered the authoritative source for information in the field by engineers, 
architects, and contractors all over the world. Price $10.00 


COFFERDAMS 


Second Edition, Revised and Enlarged, published by Columbia University Press 
By LAZARUS WHITE and EDMUND ASTLEY PRENTIS 


Cofferdams is the only engineering book devoted entirely to the design of cofferdams. 





Presentation is made of theoretical considerations of the hydrodynamics of seepage forces, 
stream erosion, and lateral earth pressures for cofferdams on land and in water. Actual 
design and construction features are presented by detailed case studies of cofferdams 
which have come under the authors’ supervision. Construction equipment, pumping 
stations, sheetpiling of wood and steel, bracing systems, excavation methods are among 
the features described. Actual cases of pitfalls and failures, as well as successes, are 
given. 


This new edition contains 201 photographs, and drawings, a glossary of terms and a 


bibliography. Price $10.00 


SPENCER, WHITE & PRENTIS, INC. 





10 East 40th St. 
602 Hammond Bidg., 


New York 16, N. Y. 
Detroit 76, Mich. 


Send order to Columbia University Press, 2960 Broadway, New York 27, N. Y. 











“UNTOLD 


Sang” 





By the use of 


ATLAS 
SPEED 
FORMS 


“We have been able 
to effect substantial sav- 
ings in the time . . . to set 
up...and... tear down, 
which means untold sav- 
ings in money.” 

HOWARD C. GRUBB, 

Building Contractor 

Tulsa, Oklahoma 


IRVINGTON FORM & TANK CORP. 


Irvington 41, N. Y. 
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Send more information. | am interested g 
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CAWOEP 
filre 
Cannpalete 


Greater economy, greater 
speed of installation, 
greater flexibility in op- 
eration, greater success on 
all kinds of jobs in remov- 
ing surrounding ground 
water — enabling you to 
handle the wettest work 
with greatest profit. 


Write today for''Complete''catalog Dept. ER 


COMPLETE MACHINERY & 
EQUIPMENT COMPANY, INC. 
36-40 11th STREET 
LONG ISLAND CITY, N. Y. 


Branch Warehouse 
3rd AVE. & ADAMS ST. 
GARY, INDIANA 


INT 
SYSTEMS 


OR SALE OR RENT 





Equipment, Materials & 
Methods (Continued) 


Gasoline Engine 


A 6-CYLINDER ENGINE, Hercules Model 
QXD-5, has been introduced, and used 
with the Gardner-Denver Model WH-105 
two stage, portable air compressor. The 
engine has a 3-'/,;,in. bore and 4-'/s in 
stroke. The piston displacement is 230 
cu in. The crankcase and cylinder block 
of the QXN.D-5 engine are cast integral to 
insure perfect alignment of crankshaft 
bearings and cylinder bores. The high 
compression, high turbulence cylinder head 
assures maximum power and operating 
bearing 


economy The sturdy seven 





Powered by Hercules 


crankshaft is accurately machined, heat 
treated and carefully balanced, both stati 
cally and dynamically. To facilitate the 
use of sturdier and more durable bearing 
metal, both main and connecting rod 
journals are ‘“‘Tocco’’ hardened. Pistons 
are the light weight, aluminum alloy type, 
designed for heavy duty operation and 
rapid heat dissipation and reinforced to 
provide long life service. Each piston has 
four rings—one oil ring and three com 
pression rings above the piston pin. Mo 
del QXD-5, engine is equipped with an 
oversized, gear driven oil pump which pro 
vides pressure lubrication to all main, con 
necting rod and idler gear bearings. An 
efficient cooling system is provided by full 
length water jackets around all cylinders 
and by the high capacity, positive gear 
driven water pump. The water pump is 
designed to eliminate misalignment and 
undue wear on vital parts. Hercules 
Motors Corporation, Canton, Ohio. 


Aluminum Alloy Rivet 


AN ALUMINUM ALLOY RIVET in the 
large size range, designated as “SB775", 
stronger than any heretofore available, 
has been developed. Rivets of this 
material can be hot driven by hand pneu 
matic hammers. It has the following 
characteristics: an average shear strength 
of 38,000 psi within two weeks after 
driving, a wide temperature range for 
driving, and good resistance to corrosion 
when used in recommended applications 
The best results for the final driven rivet 
are predicted on the normal paint pro 

( Continued on page 103) 
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LEFAX«x «xx 


@ POCKET SIZE TECHNICAL 
DATA BOOKS S$] EACH 


Printed on loose leaf, six hole, 6%" 
x 3%” bond paper, each book con- 
tains about 140 pages of technical 
data, presenting condensed, accurate 
and essenual data for the student, en- 
gineer, technical worker and business 


man. 
eee 


Transformers, 
Home Heating Relays, Meters 
Illumination Hydraulics 
Electrician's Data Surveying 
Builder's Data Mech. Drawing 
Lumber Data Machine Design 
Air Conditioning Machinists’ Data 
General Math. Piping Data 
Math. Tables Surveying Tables 


Architecture 


Physics Trig-Log Tables 
Chemical Tables Metallurgy 
Metals Analytic 
Gen'l. Chemistry Chemistry 
Reinforced Highway 
Concrete Engineering 
Building Mechanics of Materials 
Construction Power Trans. Mach'y 
Radio Thermodynamic Tables 


& Charts 
Phys. & Thermo- 
dynamic Data 
Phys. & Org. 
Chemistry 


Television & FM 
Electricity, AC 
Electricity, DC 
AC Motors and 
Generators 


Write for FREE Catalogs (over 2000 listings). 
See for yourself how helpul LEFAX can be to 
you. Send $1 for each book, or $5 for any six 
books listed above, to: 


LEFAX, Dept. CIV-7, Philadelphia 7, Pa. 








ESL 
BIBLIOGRAPHIES 


No. 1. Filing Systems for Engineer- 
ing Offices. 41 references. 
1948. $2.00. 

Prestressed Reinforced Con- 
crete. 190 references. 1948. 
$4.00. 

Precision Investment Casting 
by the Lost Wax Process. 
lll references, 1949. $2.50. 
Pallets Used in Modern Ma- 
terials Handling. 114 refer- 
ences. 1949. $2.00 
Machinery Foundations; De- 
sign, Construction, Vibration 
Elimination. 120 references. 
1950. $2.00 

Non-Metallic Bearings. 101 
references. 1950. $2.00. 
Domestic and Industrial Ap- 
plications of Solar Heating. 
149 references. 1950. $2.00. 
Management of Construction 
Jobs. 53 references. 1950. 
$2.00. 


No. 2. 
No. 3. 


No. 4. 


LIBRARY SERVICES AVAILABLE 


LITERATURE SEARCHING 
TRANSLATING 
PHOTOPRINT AND MICROFILM COPYING 


e 
Ask for Descriptive Folder 


Engineering Societies Library 


29 West 39th Street, New York 18, N. Y. 
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Equipment, Materials & 
Methods (Continued) 


tection afforded various aluminum struc 
tural applications. The average rivet 
shear strength of 38,000 psi is considerably 
greater than anything that kas ever been 
offered before in the large size range 
The high strength of the rivet combined 
with its favorable driving characteristics 
now makes it possible to replace steel rivets 
in such aluminum applications as bridges 
and railroad cars. When duplicating 
those aluminum structures that in the past 
have been designed using other aluminum 
alloy rivets, it will be possible now to 
reduce the bulk and complexity of the 
joints by using the stronger X B77S rivets 
This in turn should appreciably reduce 
erection costs. The rivets are available 
in the '/s, 5/s, » '/g and 1 in. sizes 
Aluminum Company of America, 801 
Gulf Bldg., Pittsburgh 19, Pa. 


Materials Handling Loader 


A WHEEL TRACTOR LOADER called the 
TL-10 Tracto-Loader, features a hydraulic 
torque converter drive and a new design 
clutch-type transmission. The _ single 
stage torque converter furnishes a smooth, 
constant flow of power to the drive wheels 
There is practically no spinning of wheels 
while loading, and crowding action is defi 


nitely improved. Loading in a higher gear 





Model TL-10 


is possible, operation is easier and there is 
less wear and tear on clutches and other 
parts. The clutch-type transmission elim 
inates most gear shifting. Two multiple 
disc clutches are built into the transmis 
sion. One is for forward speeds, the other 
for reverse. Only one clutch is engaged at 
a time. The operator can go forward or 
reverse by simply pushing or pulling one 
lever. His reverse speed is almost twice 
as fast as his forward speed. There is a 
selection of four forward and four reverse 
speed ranges. The TL-10 is mounted on 
rubber tires, has a */y-cu yd, hydraulically 
controlled bucket and weighs 10,650 Ib 
There is ample bucket clearance and reach 
to load average size dump trucks. Power 
is furnished by an Allis-Chalmers 40.5 
brake hp. gasoline engine. Tractomotive 
Corporation, Deerfield, Ill. 


JOHNSTON 
CONSTRUCTION 


gives you 


for your pumping dollar 





No other type pump can 
match Johnston Pumps for 
high efficiency ...for adapt- 
ability to varying job require- 
ments ...for low maintenance 
and operating costs ...for all- 
around ability to handle virtu- 
ally any pumping application 
encountered. 

Among the many con- 
struction features that make 
Johnston Pumps so uniformly 
efficient under a wide variety 
of operating conditions, the 
following are typical... 


03 Re 


VERTICAL DESIGN—The motor head is 
at the surface where it can be serv- 
iced and lubricated easily. ..No costly 
foundations are needed...The pump 
unit is at the water level where it is 
always primed, ready to go 


a 


OIL OR WATER LUBRICATION—-Johnston 
Pump Company makes both oil- and 
water-lubricated pumps. Selection of 
the type is dependent on the type of 
installation and other factors John- 
ston engineers consider in making 
recommendations 





CHOICE OF IMPELLERS—Either bronze 
or cast iron Vitreous Enameled closed 
type impellers are furnished on John- 
ston Pumps. All controlling factors 
well conditions, lift, capacity, pres- 
sure—are studied before one or the 
other is recommended. Semi-open 
type impellers are ideally suited 
to some conditions. They will not 
freeze or clog where the liquid con- 
tains gritty or pulpy matter. The 
clearance between impeller and bowl 
seat can be adjusted at the surface 
to suit the particular conditions un- 
der which the pump is operating 


For better vertical pumps, go to your local 

Dealer at the sign of the Jonnston “J.” 

Johnston Pump Company, 2324 East 49th St., 
Los Angeles 58, California. 


Forcomplete information 


and the name of your near- 
by Dealer drop us a card, 


Deep Well 


Turbines 


Junior Turbines Propeller and 


Mixflow 
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WILD Nii 
Engineers Level 


The modern Engineer's 
Tilting Level with 
coincidence bubble 
setting. 


A JOB DOER 


Its tubular level may be 
swung around the 
telescope for quick 
checking from one 
position. The instrument 
is also available with 
horizontal circle for 

rapid laying out of angles. 


These and other features, 
plus its inherent 
stability, make the 
instrument time saving 
and extremely accurate. 
To be sure choose Wild. 


For Details Phone or Write for Bkit. CVE 5 
Complete repair and servicing facilities 
by factory specialists. 


HENRY WILD 
INSTRUMENT SUPPLY C 


SURVEYING 








Literature Available 


Pump—A revised bulletin on Rex Pump- 
crete has just been released. The book 
describes the Pumpcrete machine itself and 
the method of pumping concrete through 
It indicates on which type of 
jobs Pumpcrete will work to advantage, 
what types of mixes it will handle, and the 
height and distance requirements of a 
placing job. Request Bulletin No. 51-31 
from Chain Belt Company, 1600 W. Bruce 
St., Milwaukee 4, Wis. 


pipeline 


MAINTENANCE CHECKING CHART—The 
‘Maintenance Checking Chart”’ will be of 
interest to every plant and building main- 
tenance superintendent. This complete 
chart lists many common building main- 
tenance problems and recommends a solu- 
tion for each. It lists over 100 products 
and processes for maintenance of floors, 


roofs, interior and exterior walls, water- 
proofing, special paints, ete United 
Laboratories, Inc., 16801 Euclid Ave., 
Cleveland 12, Ohio. 

MetTaL Pipe—A 16-page booklet en- 
titled “‘Armco Corrugated Metal Pipe—A 


Type for Every Need” has been published. 
It lists the types of full-round pipe and 
pipe-arch available to meet the specific 
requirements for various types of sewers, 
culverts, conduits or irrigation systems 
he booklet also contains reference data 
for assistance in selecting the most suitable 
structure. Also included are details on 
fittings and instructions on the installa- 
tion of Armco drainage structures. Armco 
Drainage & Metal Products, Inc., General 
Offices, Middletown, Ohio. 


COMBINATION PAvER—A curb, gutter: 
ind sidewalk paver, called ‘“‘Speedmaster,” 
is described in action in a 425-ft, 16-mm 
sound film recently released. The installa- 
tion of curb and gutter on U. S. Highway 
12, Jackson, Mich., the Chicago and 
Detroit superhighway, and other highway 
projects in Michigan, Colorado, and 
Washington, D.C., is shown in the motion 
picture. Prints are available for showing 
to schools, engineering societies, and other 
interested organizations. Requests should 
be addressed to Mr. A. B. Subject, Pres., 
Dotmar Industries, Inc., 503 Hanselman 
Bidg., Kalamazoo, Mich. 


BALL BEARING CaTALoG—The 20th edi- 
tion of the New Departure ball bearing 
catalog, contains numerous added features 
of interest and value to ball bearing users 
Selection of bearing type and size for 
various conditions of load and speed is 
considerably simplified and illustrated by 
examples. Load rating tables now give 
both radial and thrust capacities for all 
bearings except those types which are 
designed for certain specialized services, 
and speeds now have been arranged to 
include those for synchronous motors 
Several more types of single row and 
double row angular contact bearings have 
been added. New Departure Div., Gen- 
eral Motors Corp., Bristol, Conn. 


(daw) 


FOR CONCRETE 
RESTORATION 


You're sure of fully responsible perform- 
ance when you specify Western Water- 
proofing Company .. . assured by trained 
technicians, sound en, ineering methods, 
specially prepared and proved materials. 
More than 35 years’ experience 

Other Western Waterproofing Services 
Include: 

Genuine lronite Waterproofing 
Building Restoration . Gunite 
Building Cleaning . Tuckpointing 

No materials for sale—Nation-wide service 


For specific data, write: 

















_SELF-EXPANDING 
, CORK 


* EXPANDS 150% 
BEYOND ORIGINAL 
THICKNESS 

* FULLY 
COMPRESSIBLE 

* NON-EXTRUDING 
AND RESILIENT 

*SUPPLIED 4” TO 
1” THICK—2°TO 
12” WIDE 


Self-expanding cork is ideal for large con- 
crete structures or masses where substan- 
tial initial contraction is anticipated before 
any considerable amount of expansion 
takes place. 150% expansion of Sellf- 
Expanding Cork even after full compres- 
sion, keeps the joint space filled, regardless 
of concrete movement. Supplied in !5” to 
1” thicknesses; 2” to 12” (Standard) widths; 
also made in 24” and 36” widths on special 
order. 

Write for catalog 
and complete details 
on Servicised Joint 
Fillers and Sealers. 






SERVICISED PRODUCTS CORP. 


6051 W. 65th ST., CHICAGO 38. ILL. 
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CONTRACTORS 
for 
DIAMOND CORE DRILLING 
DRY SAMPLE SOIL BORINGS 
FOUNDATION TESTING 
PRESSURE GROUTING, ETC. 
anywhere in the world 


Sixty years of successful experience, backed 


ee mn 





by superior equipment and ample financial 
resources, best possible 
assurance of satisfactory service. Estimates 


constitute your 


submitted promptly on request. 


SPRAGUE & HENWOOD, Inc. 
Dept. C.E, SCRANTON 2, PA. 
New York - Philadelphia - Pittsburgh 








For the best 
RIVETED 
ree soexe GRATING 
WELDED 
WALKWAYS 
‘ FLOORING 
oO’ BALCONIES 
STAIR LANDINGS 
STAIR TREADS 
INDUSTRIAL PLANTS 
a REFINERIES 
Vv SEWAGE PLANTS 
WATER WORKS 


Specify— 
IRVING GRATINGS 








RVING SUBWAY GRATING CO 
ESTABLISHED 1902 


Offices and Plants at 


INC 


8 27th St Long Island City 1, N.Y 


1819 10th St., Oakland 20, Calif 
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Literature Available 
(Continued) 


Propucts—aAn __ illustrated 
46-page manual on the installation of 
drainage products, has been published 
It is intended to assist construction engi- 
neers, superintendents, and foremen in the 
proper methods of installing drainage 
structures, culverts, sewers, or conduits. 
The manual discusses the handling of 
metal drainage products, location, proper 
excavation and preparation of base in 
various types of foundation soils and rock 
Installation of underdrains to insure proper 
functioning is also Detailed 
sketches are used throughout the manual 
to illustrate important installation rec- 
ommendations. Armco Drainage & Metal 
Products, Inc., Middletown, Ohio 


DRAINAGE 


discussed 


MANGANESE Stree.—‘‘Hard Surfacing 
Manganese Steel”’ is the title of a 4-page 
bulletin just released. The article out- 
lines applications, precautions and sug 
gestions on the proper procedures. Basi 
cally it states that the success in the facing 
of manganese is in avoiding reaching high 
temperatures throughout the body of the 
steel, a precaution which should be ob 
served on pieces even as small as a shovel 
tooth. It is stated that where precau 
tions as outlined in this article have been 
observed, manganese has been successfully 
hard surfaced, saving users of manganese 
steel many thousands of dollars. Rankin 
Mfg. Co., 3072 West Pico Blvd., Los 
Angeles 6, Calif. 


PRECAST PRESTRESSED CONCRETE SLABS 

A catalog on Flexicore prestressed con 
crete floor and roof slabs is offered. Spe 
cial features include: diagrams showing 
how Flexicore slabs are used with all types 
of construction; a simplified load chart; 
an explanation of how prestressing Flexi 
core slabs permits heavier loads on longer 
clear spans; and new ways to install heat 
ing systems, including hot water radiant 
and a warm air split system that combines 
circulating air with a radiant floor. The 
Flexicore Co., Inc., P. O. Box 825, 1932 
East Monument Ave., Dayton 1, Ohio. 


LumBper—The publication of the 1951 
“Where to Buy” booklet contains 40 pages 
and is 8'/. by 11 in. in size. This direc- 
tory of members of the Association is de- 
signed to aid buyers of Douglas fir, West 
Coast hemlock, Sitka spruce and Western 
red cedar. Detailed information is given 
on sawmills, remanufacturing plants, tim- 
ber fabricators, a wood pipe and tank 
manufacturer and wood treating plants 
in the Douglas fir region of Western Wash- 
ington, Oregon and Northern California. 
New member mills total 66 since the 1950 
edition and their listing along with the 
changes in the previous members will 
give lumber buyers the latest information 
on mill locations, officials and sales offices, 
capacities, facilities and products manu- 
factured. West Coast Lumbermen’s 
Assoc., 1410 S. W. Morrison St., Portland 
5, Ore. 





The Moretrench catalog 
tells you how. 
Send for your copy. 


MORETRENCH CORPORATION 


90 WEST STREET 
NEW YORK 6, NEW YORK 
Chicago, Ill. - Tampa, Fla. - Houston, Tex. 


wth TTT 
PRESSURE CONCRETE CO. 


gives cement 
greater utility, 
versatility! 


FOR REPAIRING: Reservoirs, Dams, 
Filter Plants, Sewage Disposal Plants, 
Tanks, Stadiums, Bridges, Sea Walls, 


Breakwaters. 


FOR LINING: Reservoirs, Swimming 


Pools, Tunnels, Sewers, Pipe, Con- 
crete, Brick and Steel Tanks, Stacks, 
Bunkers, Inigation Ditches. 


FOR CONSTRUCTING: New Tanks, 
Stacks, Piles, Sidewalls and Roofs, 
Steel Encasements. 


Write for 48-page illustrated booklet 
showing “GUNITE” at work. 


PRESSURE CONCRETE CO. 


NEWARK 5, N. J. CHICAGO, ILL. 
193 Emmet Street 33 No. La Salle Street 


CHARLOTIE, N. C. FLORENCE, ALA. 
Liberty Lite Bidg. So. Court Street 
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Many engineers 


FOUNDATION PILING 


Learn more of the Moc 
Arthur story. You will find 
it in an eight-page booklet 
available to you. Informa- 
tion about piles, equipment, 
and jobs is yours for the 
writing —just ask for: ‘Mac 
ARTHUR.” 


MacArthur 


CONCRETE PILE CORP. 


18 East 48th Street 
New York 17, N. Y 
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BLUDWORTH 
supersonic depth om 


recorder to find ex- 
act depth of land 


under water — and 

its material com- 

position. 

, Simi ia£,:, a: aan eo ” 

» BLUDWORTH MARINE—92 Gold Street i 

: New York 7, N. Y. ' 

' Please send me free details and complete de- ' 

‘ scriptive literature of the Model ES-123 Pre- ' 

} cision Survey Instrument. ; 

: Nome . ' 
! 

' 

' Address ; 

H City Zone State } 
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Literature Available 
(Continued) 


Watt Form ConstrucTION—An en- 
larged, completely illustrated catalog de 
scribing Uniforms and the Uni-Form sys- 
tem of wall form construction has recently 
been published. Uni-Forms are widely 
used in every type of concrete forming 
work. Universal Form Clamp Co., 1428 
N. Kostner Ave., Chicago, Ill. 


VaLves—A 6-page bulletin, 5-2, fully 
describing the cushioned single-acting non- 
return valve is now available. Three dif- 
ferent yoke assemblies on the elbow, angle 
and globe bodies are featured in detailed 
drawings, with a complete list of parts 
The adaptability, testing, construction, 
installation, sequence of operation, servic 
ing and specifications are fully described, 
along with tables showing genera! dimen 
sions, approximate shipping weight, and 
general list of materials. Golden-Ander- 
son Valve Specialty Co., 2102 Keenan 
Bldg., Pittsburgh 22, Pa. 


HYDRAULIC PULLERS AND JAcKS—An 
8-page bulletin, Hydraulic 51, discusses 
applications of hydraulic 
The bulletin also intro 
duces Re-Mo-Trol hydraulic 
pumps and remote-controlled rams It 
illustrates how these units simplify rigging 
requirements and improve safety in 
pulling, pushing and lifting 
operations, by means of center-hole 
tubular ram _ construction Complete 
specifications of Re-Mo-Trol units and all 
other Simplex hydraulic jacks and jennies 
are included. Templeton, Kenly and Co., 
1020 So. Central Ave., Chicago 44, Ill. 


labor-saving 
pullers and jacks 
Simplex 


numerous 


CHLORINIZER— Bulletin (840-G27) on 
the Model HCVS volumetric chlorinizer 
has been issued The 4-page bulletin 
describes the high capacity visible flow 
chlorinizer which is designed to meter 
chlorine gas accurately at rates up to 6000 
Ibs per 24 hrs. It lists many features and 
shows a cut-away drawing of the function- 
ing perts. An easily readable diagram 
shows how the operation of the chlorinizer 
is carried out. There is also a discussion of 
operation of the rate of flow indicator, low 
maintenance and installation 
Builders-Providence, Inc., 345 Harris Ave., 


Providence 9, R. I. 


costs, 


SYNCHRONOUS GENERATOR—A 32-page 
bulletin entitled “Hydraulic Turbine 
Driven Synchronous Generators and Large 
Vertical Motors” has been released. The 
bulletin and 
umbrella types of vertical generators, de 
scribing construction standards and details 
of stator, rotor, bearing and bearing hous 
ing construction. It shows the advantages 
of enclosed construction using air-to-water 
heat exchangers. In addition to the verti 
cal generators, the horizontal generator is 
described. Special modifications that can 
be incorporated into the design of hydrau 
lic turbine generators are listed, along with 
accessories and tools. Ask for Bulletin 
05B7549, from Allis-Chalmers Manufac- 
turing Company, 1187 S. 70th St., Milwau- 
kee, Wis. 
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YUBA MANUFACTURING CO. 


Room 716 - 351 California Street 
San Francisco 4, Calif. 


CABLES: Yubaman, San Francisco 


Shawdarbco, London 











TIDE GATES 





Fig. B-124-D 
Two 60” Type M Gates on Relief Cul- 
verts near Woodward Pumping Station, 
Plymouth, Pa. 





Fig. B-124-C 
Two 72” x 72” Type M-M Gates on 
Toby Creek Outlet Works, Plymouth, Pa. 


BROWN & BROWN, INC. 
LIMA, OHIO, U.S.A. 
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PROCEEDINGS 
AVAILABLE 





The following papers, printed as 
Proceedings Separates, may be ordered 
on the basis of summaries given in this 
and previous issues of CiviL ENGINEER- 
inc. Discussions of these papers will be 
received, as in the past, for a period of 


Summarized in Earlier Issues 


46. Human Aspects of Mexican Irrigation, 
by Antonio Rodriquez L. 

47. Operation and Maintenance of Irriga- 
tion Systems, by Raymond A. Hill. 

48. Compaction of Cohesive Soils: 
Progress Report of the Subcommittee on Con- 
solidation of Materials in Earth Dams and 
Their Foundations of the Committee on Earth 
Dams of the Soil Mechanics and Foundations 
Division. 

D-XXVII. Discussion of Symposium, De- 
sign Characteristics of Lock Systems in the 
United States. 


D-2. Discussion of Paper, Public Utility 
Condemnation Cases in the State of Wash- 
ington, by Henry L. Gray. 

D-3. Discussion of Paper, Treatment of 


Foundations for Large Dams by Grouting 
Methods, by A. W. Simonds, Fred H. Lippold, 
and R. E. Keim. 

D-9. Discussion of Paper, Atchafalaya Di- 
version and Its Effect on the Mississippi River, 
by Leo M. Odom. 

49. Large Hyperbolic Functions Computed 
by Fission, by F. T. Llewellyn. 

50. Supersonic Sounding Instruments and 
Methods, by Joseph M. Caldwell. 

51. Laterally Loaded Plane Structures and 
Structures Curved in Space, by Frank Baron 
and James P. Michalos. 

52. Some Aspects of Electronic Surveying, 
by Carl I. Aslakson. 

53. Wedge-Beam Framing, by 
Amirikian. 

54. Truss Defiections by the Coordinate 
Method, by Kuang-Han Chu. 

55. Measurement of 
Smali Reservoirs, by L. C. 

56. Turbulent Transfer Mechanism and 
Suspended Sediment in Closed Channels, by 
Hassan M. Ismail 


Arsham 


Sedimentation in 
Gottschalk. 


57. Design of Irrigation Systems, by W. H. 
Nalder. 

58. Highway Planning in Turkey, by H. E. 
Hilts. 

59. Limit Design of Beams and Frames, by 
H. J. Greenberg and W. Prager. 

60. Surveying and Mapping Requirements 
for Modern City Planning, by Charles A. 
Blessing. 

D-7. Discussion of Paper, The Geochem- 
istry of Earthwork, by Hyde Forbes. 

D-XXV. Discussion of Paper, Numerical 
Computation of Buckling Loads by Finite Dif- 
ferences, by Mario G. Salvadori. 
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five months following the date of issue. 
A summary of each paper appears in 
several consecutive issues; other titles will 
be added every month, as they become 


available. Use the convenient order 
form on page 108 

Third Notice 
61. Structural Damping in Suspension 


Bridges, by the late Friedrich Bleich and L. W. 
Teller. In three parts, this paper comprises 
(1) a theoretical study of damping capacity of 
frem internal 
friction and from various sources of dry or 
Coulomb the structure, (2) an 
account of an extensive laboratory study of 
frictional damping in structural members, and 


suspension bridges resulting 


friction in 


(3) a correlation of the theory with experimen 
tal data. (Available April 1 


62. The New Towns Program in Great 
Britain, by T. C. Coot 
are now under construction in Great 


Fourteen new towns 
Britain. 
Two are in Scotland, eleven in England, and 
one in Wales 
erected by development corporations which em- 


These new towns are being 


ploy their own technical staffs or outside con- 


sultants. Construction work is gathering 
momentum, and in each of the earlier estab- 
lished new towns it is planned to erect about 
1,000 houses, together with some factories and 
Extensive civil engineering works are 


(Avail- 


shops. 
being undertaken to open up the sites 
able April 1.) 

63. National Geodesy—Status and Plan- 


ning, by Leo Otis Colbert. 
the United States Coast and Geodetic Survey 


From its inception, 


has been engaged in establishing the horizontal 
and vertical controls necessary as a base for 
land surveys and engineering projects. The 
the development of the 
geodetic network, the status of control surveys, 


paper describes 


to avoid unwanted duplication. 


tember 30, 1951, without charge. 
combination of both. 


discussions of a paper previously ordered. 


Standing orders for all Separate papers, includi 
Me of ASCE, $3.00; members of Student C 
of $.75, libraries, $5. 


tablished annual subscription rates. 


Leather binding... . 


Paper binding.......... 





INSTRUCTIONS 


1. Papers are to be ordered by serial number. 


2. Any ASCE member may order a total of 25 copies of papers during the fiscal year ending Sep 
These may be duplicates of the same paper, separate papers, or a 


3. Members’ accounts will be charged at 25¢ each for orders exceeding 25 copies in a fiscal year 
Charges for excess copies or for subscriptions will be included on the 1952 dues bills. 


4. Non-members of the Society may order copies of PRoceepiInGs papers by letter with remittance 
of 50¢ per copy; members of Student Chapters 25¢ per copy. 


5. Discussions of each paper, with author's closure, also wll be published as a Separate and 
must be ordered in the same manner as other Separates, except that no charge will be made for the 
The order form will list available discussions of papers 
Discussions will be numbered to agree with the basic paper 


discussions, may be entered at the following annual rates: 
, $5.00; non-members, $10, plus foreign postage charge 


TRANSACTIONS. All PROCEEDINGS papers, with discussions, will be included in TRANS 
ACTIONS. Annual volumes of TRANSACTIONS will continue to be available at the currently es 


To Members To Non-Members 
-inengutkneee $4.00 $18.00 
amen 3.00 17.00 

sane 2.00 16.00 


nn coc 6dbeegeenenenbhdsebeneoe 


and the scheduling of future geodetic work. 
The role of the engineer in preserving existing 


reference points is emphasized. (Available 
April 1.) 
D-8. Discussion of Paper, Floating Tunnel 


for Long Water Crossings, by Charles E. An- 
drew. The original paper, published in March 
1950, outlined a study of possible methods, if 
any, of constructing a permanent highway 
structure across Puget Sound between Seattle, 
Wash., on the east and the mainland on the 


west shore. Discussers are: Robert S. Mayo. 


Homer M. Hadley, and Charles E. Andrew 
(Available April 1.) 
D-11. Discussion of Paper, Long-Term 


Storage Capacity of Reservoirs, by H. E 
Hurst. The original paper, published in April 
1950, presented a solution of the problem of de- 
termining the reservoir storage required on a 
given stream to guarantee a given draft. Dis- 
cussers are: Ven Te Chow, Henri Milleret, 
Louis M. Laushey, and H. E. Hurst. (Avail- 
able April 1.) 

D-16. Paper, Pavement 
Bearing Capacity Computed by Theory of 
Layered Systems, by Guthlac Wilson and 
G. M. J. Williams. The original paper, pub- 
lished in May 1950, described a method for cal- 
culating the and 
flexible pavements, 
theory of layered elastic systems. 
are: Robert Ruckli, Hugh Q. 
Guthlac Wilson and G. M. J. Williams. 
able April 1. 

D-19. Discussion of Paper, Flood-Control 
Operation of Tennessee Valley Authority 
Reservoirs, by Edward J. Rutter. The original 
paper, published in May 1950, discussed the 


Discussion of 


bearing rigid 


which 


capacity ot 
was based on the 

Discussers 
Golder, and 
(Avail 


actual flood conditions and actual and alterna- 
tive hypothetical operations of the tributary 
and main-river reservoirs during these floods 
Ray K. Linsley, Jr., and Ed- 
ward J. Rutter. (Available April 1.) 

D-23. Paper, Influence of 
Heavy Loads on Pavement Design Trends, by 
K. B. Woods. 
June 1950, developed the design of highway 
pavements through extensive use of test roads, 


Discussers are: 


Discussion of 


The original paper, published in 


the use of theoretical or rational procedures 
and through the combined experiences of many 


Please keep record of Separates you have ordered 
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highway engineers over a considerable period of 
time. Discussers are: William S. Pollard, Jr 
and K. B. Woods. (Available April 1.) 


Second Notice 


64. Planning the National Capital: Objec- 
tives and Problems of Attainment, by Ulysses 
S. Grant III. The important contribution 
made by engineers to the planning and develop- 
ment of Washington, D.C., Dis- 
cussed briefly are the current major problems 
of the city and the measures taken for their 
solution. The need for legislation to enhance 
the effectiveness of the Planning Commission 
is explained, and a federal and interstate 
Metropolitan Works Agency to provide for the 
work 


is detailed. 


financing and design of construction 
needed by the metropolitan area as a whole is 
advocated but not as the direct responsibility 
the jurisdictions 


of any one of political 


(Available May 1.) 


65. National Topographic Mapping, by 
W. E. Wrather. The present status of topo 
graphic mapping of the United States and the 
rapid rate of obsolescence of the older 
graphic maps are discussed, together with stand 
ards and specifications that are expected to 
the rate of modern 
the 


topo- 


obsolescence of 
The explains 
manner and extent of cooperation in effect be- 


decrease 
quadrangle maps. paper 
tween the Geological Survey and other federal 
and state agencies for the purpose of expediting 
progress on the national topographic mapping 
program and the practicability of a 20-year 
schedule for completing standard topographic 
quadrangles of the United States. (Available 
May 1.) 


66. Lateral Forces of Earthquake and 
Wind, by a Joint Committee of the San Fran- 
Calif., Section, ASCE, and the Struc- 
tural Engineers Association of Northern Cali- 


cisco, 
fornia. This paper develops a dynamic cri- 
terion for design lateral earthquake and wind 
forces and a provision for building codes based 
on this criterion. The earthquake shear trans 
mitted from the ground to a structure is related 
to the weight and natural period of vibration 
This shear is resolved into 
The lateral 


force code, drawn for California conditions, is 


of the structure 


lateral forces at various levels 


For the Use of ASCE Members Only 
PROCEEDINGS PAPERS ORDER FORM 
AMERICAN SOCIETY OF CIVIL ENGINEERS 
33 W. 39 ST., NEW YORK 18, N.Y. 


Name (Please Print 


Signature 





Enter my order for Separate PROCEEDINGS Papers which I have circled below: 


Paper No. 46 47 48 49 50 D-XXVII D-2 D-3 D-9 51 52 53 54 
55 56 57 58 59 60 D-7 D-XXV 61 62 63 D-8 D-1l D-16 
D-19 D-23 64 65 66 D-13 D-18 D-21 67 68 69 70 71 D-24 
D-27 D-28 


If more than one copy of a paper is desired, indicate here 


Address 


generally applicable with some modification. 
(Available May 1.) 


D-13. Discussion of Paper, Reinforced 
Concrete Skewed Rigid-Frame and Arch 
Bridges, by Maurice Barron. The original 
paper, published in April 1950, presented a 
method of analysis and design that indicates 
the effect of skew on a barrel arch or rigid- 
frame structure. Discussers are: D. A. Net- 
tleton, Ernest H. Harder, Egidio O. Di Genova, 
Kuang-Han Chu, Harold E. Levenson, Walter 
L. Schwartz, Leo Sos, Leif Arup, and Maurice 


Barron. (Available May 1.) 


D-18. Paper, Successive 
Approximations for Beams on an Elastic 
Foundation, by E. P. Popov. The original 
paper, published in May 1950, gave a general 
method for solving problems of variable mo- 
ment of inertia of a beam and variable founda- 
tion modulus. Discussers are: Ralph E. 
Fadum, J. V. du Plessis, W. E. Hanson, Jacob 
Karol, E. E. De Beer and D. Krsmanovitch, 
and E. P (Available May 1.) 


Discussion of 


Popov. 


D-21. Discussion of Paper, Maximum Load 
Capacity of Bailey Bridges, by Robert B. Steg- 
maier, Jr. The original paper, published in 
June 1950, reviewed the use of load tests in 
determining the maximum capacity of military 


bridges. Discussers are: D. Allan Firmage, 
and Robert B. Stegmaier, Jr. (Available 
May 1.) 


First Notice 


67. Model and Prototype Studies of Sand 
Traps, by Ralph L. Parshall. Two successful 
methods of controlling the deposition of water- 
borne gravel and sand in power and irrigation 
canals are discussed and illustrated. The vor- 
tex tube and riffle deflector have proved ef- 
fective in trapping the bed load in actual in- 
stallations as well as in laboratory tests. The 
design and operation of these devices is out- 
lined and their relative efficiencies are com- 


pared. (Available June 1.) 


68. International Cartography, by Robert 
H. Randall. Modern transportation and com- 
munication facilities have made it imperative 
to secure cartographic cooperation on a much 
than in the past. Attempts to 


wider basis 


Membership Grade 


Date 
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secure such cooperation among the nations oj 
the world are described. The purposes, meth- 
ods of operation, and accomplishments of sev. 
international cartographic organizations 
are given as well as details of United Nations 


eral 


participation in the planning. (Availabk 
June 1.) 
69. Valuation and Depreciation Related to 


Income Tax, by Maurice R. Scharff. This 
paper supplements a previous paper by sug- 
gesting a procedure by which income tax can 
be taken into account in economic comparisons 
of engineering projects and in valuations of 
utility upon 
worth of earning power. In effect income tax 
is treated as an additional fixed charge on in- 
Algebraic formulas are presented 


public property, based present 


vestment. 


and illustrated by examples. (Availabk 
June 1.) 

70. Regime Theory for Self-Formed Sedi- 
ment-Bearing Channels, by T Blench,. 


Major river diversions for irrigation have pro- 
ceeded in India since 1890 under conditions of 
(1) sediment-laden water, (2) excavated canal 
boundaries of erodible alluvium, and (3) very 
flat country. Rational formulas have been de- 
veloped for the final self-adjusted dimensions of 
such canals. The formulas fit and amplify the 
framework of rigid-boundary hydraulics Ap- 
plications are made to the consequences of in- 
terfering with river regime. (Available June 
1.) 

71. Rectification of the Papaloapan River in 
Mexico, by Reynaldo Schega. The Papaloa- 
pan River in Mexico is undergoing rectification 
by means of six cutoffs, as a first major step in 
a comprehensive development of its basin for 
flood control, navigation, and power produc- 
tion, undertaken by the government of Mexico 
The system of cutting off river bends by ex- 
cavating pilot cuts that the river subsequently 
enlarges into full-sized channels is patterned 
after that adopted on the Mississippi River 
The status of the project two years after the 
pilot cuts were dug is presented, illustrated by 


aerial photographs. (Available June 1.) 


D-24 Paper, Buckling of 
Rigid-Jointed Plane Trusses, by N. J. Hoff 
Bruno A. Boley, S. V. Nardo, and Sara Kauf- 
man. The original paper, published in June 
1950, gave rigorous methods of calculating the 
elastic restraint of adjacent members on a com 
pression member and also of determining the et- 


Discussion of 


fect of gusset plates on rigidity. Discussers 
are: Jacob Karol; Alfred S. Niles; Thomas ( 
Kavanagh; George Winter and Oliver G 
Julian; N. J. Hoff, Bruno A. Boley, S. \ 


Nardo, and Sara Kaufman. (Available June |! 

D-27 Plasticity of 
Metals 
Applications, by D. C. Drucker. 
paper, published in August 1950, emphasized 


Discussion of Paper, 


The original 


the importance of plasticity in elastic design 
and illustrated the use of elementary plastic 
Discussers are R. W. Steed, 
Drucker 


analysis 
Karol, S. K. Ghaswala, and D. C. 
(Available June 1.) 


1D-28. Discussion of Paper, Retrogression 
on the Lower Colorado River After 1935, by J 
W. Stanley The original paper, published in 
August 1950, discussed the control of floods 
and sediment deposition in the lower Colorado 
River made necessary by the construction of 
Hoover Dam. Discussers are: T. Blench, E 
W. Lane, and J. W. Stanley. (Available 
June 1.) 
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EERING 


EWIN ENGINEERING 
CORPORATION 

Design and Construction 
Investigations Reports Appraisals, Esti 
mates and Management Surveys, Port 
Facilities, Foundations, Industrial Plants 

Bridges and Structures. 
P. O. Box 361 Mobile 3, Ala. 





PALMER & BAKER, INC. 
Consulting Engineers for 
Problems of Transportation, Subaqueous 
Vehicular Tunnels, Rock Tunnels, Utility 


Tunnels, Bridges, e Separations, 
Highweys, Aijrports, Traffic Studies, 
Parking Problems, Waterfront & Harbor 
Structures 
Complete Material, Chemical and Soils 
Laboratories 
Mobile, Alebeme 


JOHN S. COTTON 

Consulting Engineer 

Hydroelectric, water supply, and mul- 
tiple purpose projects, flood and erosion 
control, river besin development plan- 
ning, dems and their foundations, tun- 
nels, marine structures, valuations, rates 


28 Brookside Drive, San Anselmo, Calif. 





DAMES & MOORE 
Soil Mechanics Investigations 
General Offices 
816 West Fifth Street 
Los Angeles 17 
Regional Offices in 


Los Angeles . Sen Francisco . 
Seattle . New York 


Portland 





INTERNATIONAL 
ENGINEERING COMPANY, INC. 
Engineers 
Investigations —Reports — Design 
Procurement—tield Engineering 
mestic and Foreign 
74 New Montgomery St. 

San Francisco 5, California 








FRED C. SCOBEY 
Consultant on hydraulic problems: Water 
conveyence in pipes, canals, tunnels and 
fumes, with or without measuring de- 
vices. Equivalent sizes, aqueducts of 
various materials, based on their limita 
tions. Critical review, plans and specs 
Suggestions for improvina impaired ca 
pacity. Know high velocity structures 


1063 Euclid Ave., Berkeley 8, Calif. 


KAISER ENGINEERS 
Division of Kaiser Industries, Inc 
ENGINEER - CONTRACTOR 

Investigations - Reports - Valuations 

Design - Construction 


Twinoaks 3-4600 
1924 Broadway Oakland, Calif. 





HARRY LARSON 
Consulting Engineer 


Irrigation 
Drainage 


Water Supply 
Sewerage 


Investig ations-Reports—Surveys—Design 
725 Cooper Bidg., Denver 2, Colorado 


O. J. Porter & Company 
CONSULTING ENGINEERS 


er eg 
Foundation — Stabilization — Pavements 
516 9th St. 


3757 Wilshire Bivd., Los , oo. 
415 Frelinghuysen Ave., Newark, 





Professional Services 


listed alphabetically by states 


KIDDER & THOMA 
Cadastral Engineers 
Large Scale Cadastral Surveys 
Riparian Rights, Boundary Locations 
Preparation for Trial of Suits 
Consultations 


‘oseph C. Thoma 
4811 fiaaden Avenue, N. W. 
ington 11, D.C. 


DUVAL ENGINEERING & 
CONTRACTING CO. 


Genera! Contractors 
FOUNDATION BORINGS 
For Engineers and Architects 


Jacksonville Florida 


ALVORD BURDICK & HOWSON 
Charles B. Burdick 
Louis R. Howson Donald H. Maxwell 
Consulting Engineers 
Water Works, Sewerage, Water Puri 
fication, Sewage Treatment, Flood Relief, 
Power Generation, Drainage, Appraisals 


20 North Wacker Drive, Chicago 6, Ill. 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply, Sewerage, Flood Control 
& Creinege, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Re- 
ports, Traffic Studies, Airports, Gas and 
Electric Transmission Lines 


351 East Ohio Street, Chicago 11, Ill. 


DeLEUW, CATHER a COMPANY 
Consulting Engineers 
Danperation, Public Transit and 

Problems 
Industrial ey Grade Separations, 
Railroads, Subways, Power Plants, 
Expressways, renaehe, Municipel 


Wo 
150 N. Wacker Drive 19 McAllister St. 
Chicago 6 San Francisco ll 


GREELEY AND HANSEN 


7 ago 
Samuel A. \. Grostov. f © terete. 
Thomas M re Kenneth V . Hill, 
e 


Water Supply, Water Purification, Sewer 
age, Sewage Treatment, Refuse Disposal, 
Industrial Wastes 


220 S. State Street, Chicago 4, Ill. 


HARZA ENGINEERING COMPANY 


Consulting Engineers 


L. F. Harza 
E. Montford Fucik Calvin V. Davis 
Hydro-Electric Power Projects 
Transmission Lines, System Management, 
Dams, Foundations, Harbor Structures, 
Soil Mechanics 


400 W. Madison St., Chicago 6, 


SOIL TESTING ‘SERVICES, INC. 
Carl A. Metz 
Theo. W. Van Zeist 
John P. Gnaedinger 
Foundation Borings 
Field and Laboratory Tests of Soils 
Analyses and Reports 
Soil Testing Apperetus 


525 N. Noble Street 
Chicago 22, il. 


JENKINS, MERCHANT & NANKIVIL 
Consulting Engineers 
Municipal Improvements 

Power Development 
Traffic Surveys 
Flood Control 
Airports 


Sewerage 
Water Systems 
Industrial Plants 
Recreational Facilities 
Investigations and Reports 


805 East Miller Street 
Springfield, Illinois 








STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Airports — Drainage Electric Power 
Flood Control — Industrial Rate Studies 
Sewerage Valuation Waterworks 


Hershey Building, Muscatine, lowe 


HAZELET & ERDAL 
Consulting Engineers 
_ Bridges — Foundetions 
Expressways — Dams — Reports 
Monadnock Block 
Chicago 


403 Commerce Bidg., Louisville 

Dixie Terminal Bidg., Cincinnati 
WALTER N. WHITE a 
WILLIAM F. GUYTON 

C onsulting Ground- Water Hydrologists 





Evaluation; Planning of New Develop- 


ments, perational and Maintenance 
Advice; Legal Proceedings; Artificial 
Recharge, Induced River Infiltration, 


Well Interference and Other Ground- 
Water Problems 
307 W. 12thSt. 10 a ng Ave. 
Austin 1, Texas Silver Spring, Md 


WHITMAN REQUARDT 
AND ASSOCIATES 


Engineers 





Industrial and Power Plants and Other 
Structures 

— Designs — Specifications 
Supervision 


Reports 


Baltimore 
Maryland 


Railway Dry Docks, Floating Dry Docks, 


Sewerage and Water Systems, Airports, 


1304 St. Paul Street, Baltimore 2, Md. 








WILLIAR & ROBERTSON 
ENGINEERS—CONSULTANTS 
Formerly 
Saxe, Williar & Robertson 


Bridges 


Structures—f oundations 
Industrie! Buildings 


Richmond 
Virginia 


CRANDALL DRY DOCK 
ENGINEERS, INC. 


Basin Dry Docks, Shipyards 
Port Facilities 
Investigation, Reports, Design, 
Supervision 


238 Main St., Cambridge 42, Mass. 


IRVING B. CROSBY 
Consulting Engineering Geologist 

Investigations and Reporte 
Dams, Reservoirs, Tunnels, Foundations, 
Groundwater Supplies and Resources 

Non-Metallic Minerals 

6 Beacon Street 
Boston 8, Massachusetts 





DRUMMEY-DUFFILL, INC. 
Architects—Engineers 


80 Boylston St., Boston 16, Mass. 





USE THIS 
PROFESSIONAL CARD 
DIRECTORY 


Participation is restricted to 
consulting engineering firms 
operated or controlled by members 
of the 


American Society of Civil Engineers 


Your card should be among them. 
Write Today For Rates. 








Additional Professional Cards 
On Pages 110 and 117 
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listed alphabetically by states 
_—— 
FAY, SPOFFORD & THORNDIKE 
ngineers SVERDRUP & PARCEL, INC. HARDESTY & HANOVER THE PITOMETER CO. : A 
Charles M. Spofford Ralph W. Home Consulting Engineers Consulting Engineers Engineers p 
John Ayer Frank L. Lincoln Successors to Waddell & Hardesty Water Waste Surveys 
Bion A. Bowman William L. Hyland Bridges, Structures and Reports Long Span and Movable Bridges, Han- Teunk Adste Sarees Wa 
Carroll A. Farwell Howard J. Williams Industrial and Power Plant over Skew Bascule, Grade Eliminations, Water Distribution Studies 
~ Bridges ond -| Plone : Engineering Foundations, Other secmeret, Super- Water Measurement and Specia! bee 
eter Supply and Sewerage orks _ 
Port and Terminal Works, Airports Seodietio Deut Bidg., * Leste vi ne. an Ag = von et a Hydraulic Investigations. 
New York 220 Bush et, tancisco 4, q venue, New »~N.Y. New York, 50 Church St. Ss 
on - ———— 
METCALF & EDDY A. L. ALIN HALTON and MAURSETH ALEXANDER POTTER ASSOCIATES 
Engineers Consulting Engineer Consultants on Earthwork Consulting Engineers ‘ 
Investigations Reports Design and Foundations 
upervision of Construction 5927 N. 24 St. Dien ae —r Pi Water Works, Sewerage, Drainage. Ref- 
and Operation Omaha, Nebraske imports, Flighways, tanks and otructures | use incinerators, Industrial Wastes, City 23 
wa ~ — Dams, Hydroelectric Power 1060 Broad St. 4508 CG . . ast ; 
u ams, Hy i we ; d —_ 
Boston 16 | Flood Control Newark 2,N.J. Los Angeles 43,Calif. | 59 Church Street, New York 7, N. Y. 
" EDWARDS, KELCEY AND BECK PREDEINC R. DRARSES, HEC. " SEELYE STEVENSON VALUE & 
Consulting Engineers 
BENJAMIN S. SHEINWALD onsulting Engineers Harbors, Piers & Bulkheads, Drydocks, Wa 
P ‘ urveys—Reports—Economic Studies Foundations, Soil Mechanics, Industrie! Congling , -_™ Pro 
Architectural Consultants Transportation, Traffic Design Plants, Water Supply, Flood Control, _, duecessors to Dam 
on Supervision Management Port and Airports, Highways, Bridges, Power, Elwyn E. Seelye & Co City 
Engineering Projects Harbor Works rminals —Expressways Sanitary &. Industrial ow York 5 NY ¢ Sisooms, zon pervert, “ es, 
- eo t dighways Grade Seperations — 27 William et N. 5 tediums, Vocks, Concrete, Mignhweys, 
Design—Supervision— Reports Briclas vs Tunne 3 ny ew 3 William Street ee J. Steel, Welding Foundations, bi 
85 South Street, Boston 11. Mass. 3 William Street 250 Park Avenue | Fidelity Phila. Trust Bidg., Philedelphie Industrial Buildings G. 
. Newark 2, N.J. New York 17. N.Y. Ferry Building San Francisco 101 Park Ave., New York 17, N.Y. 
CLINTON L. BOGERT ASSOCIATES | HOWARD, NEEDLES, TAMMEN & Wa 
Clark Aerial Survey Corporation “onsulting Engineers BERGENDOFF SEVERUD-ELSTAD-KRUEGER a 
: | Clinton L. Bogert ivan L. Bogert rons ; Brid 
pographic Maps-—Mosaics i J MM Geele. Robert A. Lincoln Consulting Engineers Consulting Engineers Traf 
Reconnaissance Strit | Donald M. Ditmars Arthur P. Ackerman Bridges and Structures 
, | Water and Sewage Works Foundations, Highways Structural Design—Supervision—Reports 
E. W. Clark, President Refuse Disposal padeawiel Wenes Administrative Services Buildings—Airports—Speciel Structures = 
Drainage lood Contro 
45075 N. Territorial Rd Plymouth, i A New Y 921 Walnut Street 55 Liberty Street , 
Michigan | one Wachee New York oe vee Kansas City 6, Mo. New York 5,N. ¥. | 415 Lexington Ave., New York 17, N.Y. 
- peek i 
HE F | 
ENGINEERING COMPANY BOWE, ALBERTSON & ASSOCIATES | = KNAPPEN TIPPETTS ABBETT SINGSTAD & BAILLIE I 
Fensultine Engineers Engineers | ENGINEERING CO. Consuhing Engineers 
Water Works, Water Treatment, Sewer Water and Sewage Works | Ports, Harbors, Flood Control Irrigation " . — 
ege, Sewage Treatment, Flood Control Industrie! Wastes—Retuse Power, Dams, Bridges, Tunnels, Ole Singstad David G. Baillie, Jr. t 
and Drainage, Concrete and Stee! Struc- Disposeal—Municipal Projects Highways Tunnels, Subways, Highways, ; 
tures, Light and Power. Investigations Airfields—Industrial Buildings Subways, Airports, Traffic, Foundations Foundations, Parking ages 
Reports—Design—Supervision Reports—Designs—Estimates Water Suoply, Sewerage, Reports, nvestigations, Reports Design, 
Eddy Building, Saginaw, Michigan Valuations—Leboratory Service Design, Supervision, Consultation Specifications, Supervision 
Cutler Building, Rockford, Illinois y , 
Sebasen Gallina, Ghesnahe, bélchbow 110 vale St., New York 7, N. ¥Y. | 62 West 47th Street, New York City 24 State St., New York 4, N. Y. c 
a ~eacines . C 
HITCHCOCK & ESTABROOK, INC JAMES M. CAIRD R. M. LEGGETTE FREDERICK SNARE CORPORATION ' 
Lester ©. Lee, Associate Established 1898 Consulting Ground Water Geo ogist Engineers-C ontrectors C 
C. E. Clifton, H. A. Bennett Ww S Salt Wat Probl Harbor a Gripes Power Plants c 
a Cheats end Becteriolecia ater uoply, Se Va 4 bev ems lams, Docks and Foundations 
say Na eth 7a Recharging, Investigations, 233 Broadway, New Ver 7,0. ¥ 
i ildi Tests of Filter Plant tiago, Chil J | 
enhmerepieaas Geneon Qettinen, ams, 06,9 551 Fifth Avenve, New York 17,N.¥. | prenase; Sale = Ban Juge. 
Mi polis 1, Mi t a oe ape r 7e Bogota, Colombia Caracas, Venezuela 





EUSTIS ENGINEERING COMPANY 


FOUNDATION AND SOIL 
MECHANICS INVESTIGATIONS 





| 
| 


| 
| 





L. COFF 
Consulting Engineer 


Steel saving construction through ore 





MORAN, PROCTOR, FREEMAN 
& MUESER 


Consulting Engineers 
Briages and 
Marine Struc- 


Foundations for Buildings, 
Dams, Tunnels, Bulkheads, 


D. B. STEINMAN 
Consulting Engineer 


BRIDGES 























Soil Borines Laboratory Tests stressing concrete and/or structural! steel tures, Soil Studies and Tests, Reports, 
Foundation Analyses Reports Design, estimates, erection methods, Design and Supervision Design, Construction, Investigation, Re ' 
3645 Airline Highway supervision. A ee 420 Lexington Ave., New York 17, ate br sane hes only j 
New Orleans 20, Le. 198 Broadway New York 7, — _AP. Cer. 614, Coraces, Venessels 117 L berty et, ew e ie Fe 
om | ATS So : 
BLACK & VEATCH Lam - 
More and More Members ngineers THE J. G. WHITE C 
Consulting Engineers ” Airports, Bridges, Tunnels, Highways ENGINEERING CORPORATION 
of the Society Traffic & Transportation Reports 
aren Sewage Electricity” Industry Subways, oy any Wareor Works, Sesten, Camrasten, Renee, Pennie En 
‘eports, Desian Supervision of Construc : 2 . Valuations, Power Developments, hd . . 
tion Investigations, Valuation and Retes are using this Service. D Industrial Buildings ss 
ams, Sewerage, Water Supply Ei Broad Street, New York 4, N. Y. E 
4706 Broadway Kansas City 2, Mo ls Your Card Here? 51 Broadway, New York 6, N. ¥. ghty eet, New -- 
MALCOLM PIRNIE ENGINEERS 
FRANK L. EHASZ Civil & Sanitary Engineers THE AUSTIN COMPANY Ne 
BURNS & McDONNELL " Malcolm Pimie Ermest W. Whitlock Design — Construction — Reports 
Consulting Engineer Richard Hazen G. G. Werner, Jr. Plant Location Surveys—Domestic & 
Consulting and Designing Engineers Foreign Work Ae 
Structures, Bridges, Airports, Perkweys Investigations, Reports, Plans 
Kansas City 2, Mo. Cleveland 14, Ohio esign, Supervision of Construction Supervision of Construction 16112 Euclid Avenue, Cleveland, Ohio 
Investigations, Reports and Operations New York Detroit Oakland cit 
P. O. Box 7088 1404 E. 9th St. Appraisals and Rates Chicago Houston Seattle 
82 Beever Street New York 5,N. ¥. | 25 W. 43rd Street, New York 18, N. Y. Los Angeles 
CIVII 
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HAVENS AND EMERSON 
W.L. Havens C. A. Emerson 
A. A. Burger F.C. Tolles F. W. Jones 
Consulting Engineers 
Water, Sewerage, Garbage, Industria! 
Wastes, Valuations—Laboratories 
Leader Bids. Woolworth se 
Cleveland 14,0. New York 7,N 





WILSON V. BINGER 
Consulting Engineer 


Soil Mechanics—foundaetions 
Earth Structures 


222 W. Rayen Ave., Youngstown 2, 
Ohio 


ALBRIGHT & FRIEL, INC. 


on A Engineers 
Francis S. Friel 


Water, Sewage and Industriel Waste 

Problems, Airhelds, Refuse Incinerators 

Dams, Flood Control, Industrial Buildings 

City Planning, Reports, Valuations 
Laboratory 


121 So. Broad Street, Philadelphia 7, Pa. 
Cees FLEMING CORDDRY 
ARPENTER, 

Engineers 
HAR RG, PA. 
y+ Works, Sewage, Industrial Wastes 

Garbage Disposal Roads, Airports 
Brides & Flood Control, City Planning 
Traffic & Parking, Appraisals, Investiga 

tions & Reports. 


ices 

Scranton, Pa. Pittsburgh, Pa. 

Daytona Beach, Fla. Havana, 
Medellin, Colombia, S.A. 





MICHAEL BAKER, JR., INC. 
The Baker Engineers 


Highways 
Water Works Design and Oper 
ity Planning—Maunicipel Engi 
neering—Alll Types of Surveys 
Home Office: Rochester, Pa. 
Branch Offices: 
Jackson, Miss. 


Airports 
Systems 
ation 


GIBLERT ASSOCIATES, INC. 
Engineers and Consultants 


Surveys—Design—Supervision 
Domestic and Foreign 
Industrials and Utilities 


Engineers 


Industrial Plants — Warehouses — Com- 


Concrete—Design—Supervision— 
Reports 


1150 Century Bidg., 


JUSTIN & COURTNEY 
Consulting Engineers 
Joel B. Justin 





Dams and Power Problems 
Hydro Electric Developments 
| Foundations 


121 S. Broad St., Philedelphie 7, Pa. 


Civil Engineers, Planners, and Surveyors 
Sewage Disposal 


Harrisburg, Pa. 


412 Washington Street, Reading, Pa. 


HUNTING, LARSEN & DUNNELLS 


mercial Buildings—Steel and Reinforced 


Pittsburgh 22, Pa. 


Neville C. Courtney 





Professional Services 


listed alphabetically by states 


MODJESKI AND MASTERS 


Consuiting Engineers 


F.M 
G. H. Randall J. R. Giese 
Cc. W. Hanson H. J. Engel 
Design and Supervision of Construction 


Inspection and Reports 


Bridges, Structures and Foundations 


535 Fifth Ave. 
New York, N. ¥ 


State St. Bidg. 
Harrisburg, Pa. 


MORRIS KNOWLES, INC. 


Engineers 


Water Supply and Purification 
Sewerage and Sewage Disposal 
Valuations, Laboratory, City 


Planning 


1312 Park Bidg., Pittsburgh 22, Pa. 


R. C. JOHNSON 


Consulting and Designing Engineer 


1226 Bull St., Columbia 1, S. C. 





THE McPHERSON COMPANY 


Desian 


Engineers and Architects 


Power Plants 


Supervision of Construction Reports 


Industrial Plants 


Appraisals 
Greenville, South Carolina 











GREER & MCCLELLAND 
Consulting Foundation Engineers 
Foundation investigations — a 


soil testing — undisturbed sempling « 
core drilling 


2649 N. Main Houston 9, Texas 





LOCKWOOD & ANDREWS 


Consulting Engineers 


Airports, Paving, Industriel Plants, 
Drainage & Sewerage, Water Supply, 
Soils & Foundations, Power Plants, 
Structures, Harbor Works, Valuations 
Reports—Design—Supervision 
Houston, Texas 


ENGINEERING SERVICES 
Civil & Testing Engineers 
S. D. Caplan, M. ASCE. A. M. Sens, 
M, ASTM 





Reports, Investigations, Water Supply 
& Distribution, Municipal Engineering, 
Materials Testing. 


Continental Bk. Bidg. Salt Leke City 








WALTER J. RYAN 
Consulting Engineer 


Pacific Northwest Industrial Development 
Transportation—Timber 


901 Rust Building, Tecoma 2, Washington 
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The Engineers’ Council for Professional Development 


PUBLICATIONS AVAILABLE 
29 West 39th Street, New York City 


C) Annual Report (1950), 40 pp... ...........005- $ .50 
C) List of accredited, undergraduate engineering cur- 

ricula, preprinted from (1950) annual report, 10 pp .25 
C) Engineering as a Career (1942) 36 pp ........ .15 


C) Faith of the Engineer, 1 p. 


SE ENE so ove ckcndaaneecatecaes .50 
17 x 22” a iecukchisianh to it eek 2.00 

C] Canons of Ethics for Engineers, 1 p. . light paper. . .10 
2-color, rag paper, to frame. , 2 .50 

CJ The Second Mile, revised, 49. i chi sad 15 


C] Professional Guide for Jr. Engineers, April 49, 1.00 


[] Personal Appraisal Form..............-00000s .10 
O Speaking Can Be Easy—for Engineers 50 
] Selected Bibliography of Civil Exgineasing Subjects 
(1950) 25 
] Reading List for Junior Engineers (1950).... ; .10 
0 Guidance Manual for Engineers Aiding Yous Men .15 
C) Shall | Study Engineering? .10 


A Questionnaire for Students 


ENGINEERS* COUNCIL FOR PROFESSIONAL DEVELOPMENT 


29 WEST 39TH STREET, NEW YORK 18, 


Enclosed find $........ 
(Check, Cash or Stamps Acceptable) 


May 


N. Y. 


. for which please send me the literature indicated. 


1951 








Preserve your 


PROCEEDINGS-SEPARATES OR MANUALS 


in special 


MULTIPLE BINDERS 


available now in two forms 


Style 1 


for 


Proceedings-Separates—holds thirty individual 


leaflets securely with wire inserts, easy to install or 


remove. 


Style 2 


for Manuals of Engineering Practice—has room for 
fifteen pamphlets, attached by wire holders that lock 


in place. 


These binder covers are designed for easy assembly or 
re-assembly and repeated use of reference material. 
They are in substantial black fabricoid with gold letter- 
ing on the flexible, rounded backbone, and are stable 
and useful when partially or completely full. 


Order form 


American Society of Civil Engineers 
33 West 39th St., New York 18, N.Y. 





Enclosed is $ in payment for Proceed- 
ings-Sepcrates Binders (Style 1) at $2.00 each 
Manuals Binders (Style 2) at $2.00 each ia 
Date Total 
Name 
Membership Grade 
ROI 6c vcicvvwossusecteseiseseus 
111 











Gratings may 





























Ty " a ry Ty " ry” % s , 
LOOK alike INDEX TO ADVERTISERS 
AERO SERVICE CORPORATION 6 
ALBERT PIPE SUPPLY CO., INC 04 
ALLIS-CHALMERS MANUFACTURING COMPANY 81 ra 
oi934°44. 14 4 in AMERICAN BITUMULS COMPANY 8 
AMERICAN STEEL & WIRE COMPANY 9 
KLEMP ARKWRIGHT FINISHING COMPANY 92 
Cc. L. BERGER & SONS, IN ¥5 
BETHLEHEM STEEL COMPANY 67 
DIAMOND RIVETED BLUDWORTH-MARINE, DIV. OF NATIONAL-SIMPLEX 
BLUDWORTH, INC 106 
OPEN STEEL BROWN & BROWN, INCORPORATED 106 
GRATING 
CAST IRON PIPE RESEARCH ASSOCIATION 2 and 3 
CATERPILLAR TRACTOR CO 11 
CKMENT GUN COMPANY 99 
CHICAGO BRIDGE & IRON COMPANY 87 
COLUMBIA STEEL COMPANY 9 
7 arettan te Gitacent a's mode THE COMMERCIAL SHEARING & STAMPING CO 94 
Our grating is different because it’s COMPLETE MACHINERY & EQUIPMENT COMPANY 
BETTER...stronger! We apply 20 tons of INC 102 | 
hydraulic pressure to each rivet of our CONCRETE REINFORCING STEEL INSTITUTE 20 
riveted grating to moke sure that the 
. th DRILLED-IN CAISSON CORPORATION . a9 
grating provides a steady footing, wit 
r rattle. No ri re ever 
AO WERE OF FIND. WD OES SO . EAGLE PENCIL COMPANY ' ; 85 
pounded in by hand. Our 43 years’ ex- EASTMAN KODAK COMPANY 3rd Cover 
perience assures perfect fabrication to THE EBERHARD FABER PENCIL CO 101 
your specifications. Moreover, we make 
GARDNER-DENVER COMPANY i 
gratings and open steel meshes only, and GENERAL ELECTRIC CO 17 
do not compete with our customers in the W. & L. E. GURLEY 10 
iron ond structural steel trade. 
; HAMILTON-THOMAS CORPORATION 14 
Send for our new Grating HVSTER COMPANY : 
Cotalog today! 
IMPERIAL PENCIL TRACING CLOTH 100 
INFILCO, INC 15 
INTERNATIONAL HARVESTER COMPANY 4 and 5 H 
IRVING SUBWAY GRATING CO.. INC 105 ere 
IRVINGTON FORM & TANK CORP 102 
DIAMOND coed 
RIVETED GRATING i : 
JOHNSTON PUMP COMPANY — ; 103 in la 















ENS 
‘HE LINCOLN ELECTRIC COMPANY : 83 
K JOINT PIPE COMP: ANY ° 4th Cover solut 
. ° . ° E STAR CEMENT CORPORATION . 18 
A three volume set of interesting authoritative er 


MACARTH 


r R CONCRETE PILE CORP... ... 106 fade, 
MORETRENC 


articles dealing with the accomplishments of INCH CORPORATION. * 105 


Great Britain's civil engineers in World 


War Il. 


PIPE LININGS, INC. ae P 8 a 
PITTSBURGH-DES MOINES STEEL CO. 79 { whic 


PORTLAND CEMENT ASSOCIATION . 77 
PRESSURE CONCRETE COMPANY 105 
PROPORTIONEERS, INC . 71 
76 papers totaling 1,400 pages with over 1,000 

RAYMOND CONCRETE PILE CO, 2nd Cover I out s 
illustrations describe the problems that arose, their Out Sj 
solution, and peacetime applications. Issued by 
The Institution of Civil Engineers (England) the 


three volumes cover the whole engineering field 


SIMPLEX VALVE AND METER COMPANY : 93 
S. MORGAN SMITH COMPANY 73 volun 
SPENCER, WHITE & PRENTIS, INC ; 102 

SPRAGUE & HENWOOD, INC ; 105 , the re 
J. S. STAEDTLER, INC : 98 Cc 
STANCAL ASPHALT & BITUMULS COMPANY 89 (whic 


SERVICISED PRODUCTS CORPORATION . ° 104 { whicl 
; 


including sir fields roaas a bridges harbors, 


hydraulics, structures, tunneling, etc. Geographically, 


. 2 TENNESSEE COAL IRON & RAILROAD COMPANY . 9 Its 
the projects treated cover the whole vast field of 


| large 
INNING & FOUNDATION CO... 103 ge! 
E & FOUNDRY COMPANY 16 71ers 
tL CORPORATION : Q wear 
ZL EXPORT COMPANY i) 


onfli t from Gibralter to Singapore 


PRICE $9.50 PER SET 


VIBER COMPANY 91 
Including Postage , ” , MAIL 


. for 


KEUFFEL & ESSER CO 12, 13 and 100 Li 
VM. F. KLEMP COMPANY : 
_ - KOPPERS COMPANY, INC 95 tive | 
+++pl 
THE CIVIL ENGINEER IN WAR LAYNE & BOWLER, INCORPORATED 100 d 
LEFAX 103 
LEUPOLD & STEV INSTRUMENTS. ; 98 p equi 
I 
































WESTER ROMMERSTION GOMTGRATION Bi P| Aves 
‘ . 2STER! ‘ 4 "ENG 

Write to: DAVID WHITE COMPANY 97 } Interm 

HENRY WILD SURVEYING INSTRUMENT SUPPLY new pr 

. . = . we) 104 3 

The American Society of Civil Engineers WORTHINGTON PUMP & MACHINERY CORP 65 vou or 

mercig 

33 West 39th Street, New York, New York YUBA MANUFACTURING CO 106 se oa 

a 

well pr 

to imp« 
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Kodagraph 
Autopositive 


ve a 
Autopositive 
—for faster quantity-print production 


30% more translucent than “regular” 


Here is a new type of Kodagraph Autopositive Paper 
... especially designed to give you increased speed 
in large-volume print production. 


Like “regular” Autopositive, Kodagraph Autoposi- 
tive Paper, Translucent can be- handled in room light 
...prints directly to a positive in familiar reproduction 
equipment ... is processed in standard photographic 
solutions. It reproduces original detail sharply, crisply 
...and its dense black photographic lines will not 
fade, smudge, or wear off. 


But this new paper has an important “extra’’ 
which you'll spot at first glance—an entirely new base 
... remarkably translucent . . . remarkably durable. 


Its 30% extra translucency enables you to turn 
out sparkling blueprints or direct-process prints faster, 
which lowers production costs considerably in large- 
volume work. And it makes practical and convenient 
the general use of “reverse-reading” intermediates 
(which assure final prints of top quality). 

Its extra durability simplifies the handling of 
larger-size sheets . . . offers increased resistance to 
wear and tear in print-making and drafting. 


5 


MAIL COUPON TODAY 
.. for full details on Kodagraph 
Autopositive Paper, Translucent. 


en. 


Intermediates on this 
Gentlemen: Please send me 


new paper ( which 
vou or your com- 
mercial blueprinter 


-------— 


EASTMAN KODAK COMPANY, INDUSTRIAL PHOTOGRAPHIC DIVISION 
ROCHESTER 4, N. Y. 


2 copy of your new free folder describing Kodagraph 
Position 


LinimOOlnGang) 
sever ANI SUIEMOY 


a new photographic intermediate material that speeds up print-making . . . drafting 





So translucent... you can easily read 
details on opposite side 


Reverse-reading intermediates, while better for print- 
making, used to be a problem in the drafting room. 
But no longer! Now the draftsman simply turns this 
highly translucent paper over... reads through the 
back—sees every detail sharp and clear. Additions, 
when necessary, are also made on this side. 





Another drafting “PLUS.” Unwanted detail can be 
removed from an Autopositive Translucent print in 
seconds with an ordinary eraser, witheut appreciable 
effect on the base, when the area involved is moistened 
slightly. 


93 


Autopositive Paper, Translucent. 

















can make) may 1 | aes 
well prove the key C #3/ Company 
to important savings : 
in your drawing re- Street 
production operations. 
City State 


~TKodalk 





i a 


BOSTON 
MASS. 


— 


For Utmost Security > 


CONN. IMPORTANT AMERICAN 
CITIES INSTALL 


LOCK JOINT [jee 


CONCRETE PRESSURE PIPE 








*®& Rupture or blow-out 
*® Maintenance and repairs 


* Loss of carrying capacity 


> ae Mol ddelticlimelmel-ti-talelaehilels 


TULSA, OKLA. 


DENVER, COLO. ; KANSAS CITY, MO. 


LOCK JOINT PIPE COMPANY a SCOPE OF SERVICES—Le 
E 


Vat. 1905 . Joint Pipe Company specializes 
P. O. Box 269, East Orange, N. J. ] be 2e the manufacture and installation 


Pressure Pipe Plants 
Turner, Kan., Det 


a Reinforced Concrete Pressure P# 
for Water Supply and Distribut# 

B R ANCH OFFI ¢ E S: Cheyenn Wyo ; y Mains in a wide range of diameteé 
Kan. * Chicago, Ill as well as Concrete Pipes of all ty 

rth, N. J. * Hartfor for Sanitary Sewers, Storm Drai 


x Tulsa, Okla - . 
Oklahoma City, Okla. + Beloit, Wis. * Hato Rey, P.R Culverts and Subaqueous Lines. 











